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PEEFACE. 


These  Outlines  of  Human  Osteology  are  submitted, 
with  deference,  to  the  Medical  Profession,  as  the 
result,  partly  of  researches  in  the  museum  and  dissect- 
ing room,  prosecuted  at  intervals  during  the  last  five 
years  ;  partly  of  a  careful  perusal  and  comparison  of 
the  best  English  and  Foreign  works  on  the  subject. 

In  order  to  escape  as  far  as  possible  the  influence 
of  authority  (by  which  we  are  unconsciously  biassed 
even  in  matters  of  mere  observation),  and  at  the  same 
time  to  take  full  advantage  of  the  labours  of  previous 
writers,  I  adopted  in  the  composition  of  this  trea- 
tise the  following  plan.  A  minute  description  of 
the  human  skeleton  was  first  written,  without  refe- 
rence to  any  other  authority  than  that  of  Nature. 
Tina  description  was  HubHefpiently  enlarged  and  im- 
proved by  comparison  with  the  works  of  Cloquet, 
Cruveilhier,  Bourgerj-,  and  other  standard  authors. 
Whatever  contra'lict'jry  statements  came  under  iny 
notice  in  the  course  of  this  comparison,  were  noted 
down,  and  ma^Je  the  subject  of  careful  research  in 
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several  extensive  anatomical  collections  ;  particularly 
iu  that  of  M.  Alexandre,  which  afforded  me  tlie 
opportunity  of  comparing  nearly  two  hundred  speci- 
mens of  each  bone.*  The  results  thus  obtained  were 
embodied  in  the  worli ;  and  the  whole  was  finally  sub- 
mitted to  a  close  and  scrupulous  revision. 

AVith  regard  to  style  and  language,  my  principal 
aim  in  this  work  has  been  hrcfili/.  But  holding  that 
true  brevity  consists,  not  in  expressing  ideas  iu  a 
small  space,  but  in  conveying  them  in  a  shvrl  lime,  I 
have  not  thought  it  inconsistent  with  this  design  to 
dilate  freely  upon  some  obscure  and  ditticnlt  points, 
which  have  been  passed  over  in  a  few  hues  by  previous 
writers. 

The  arrangement  of  tlie  treatise  is  sucli  that  the 
dcscrlptii'C  and  rclalirc  anatomy  of  the  bones  cau  lie 
studied  either  separately,  or  in  connexion  with  each 
other.  The  names  of  muscles,  nerves,  arteries,  &c., 
are  unintelligible  and  perplexing  to  tlie  beginner  who 
has  never  dissected  nor  seen  these  parts,  and  who 
finds  the  description  of  tlie  bones  themselves  suffi- 
ciently complex  and  ditticnlt  to  require  his  nndividetl 
attention.     The  advanced  student,  on  the  contrary, 

*  I  tiikr  this  oppoi-luiiily  ot  IlKiuKiiiLr  JI.  .\li'\:nulvi'.  ii.it  mily 
Cor  t'iviiif;  iiif  live  lu-ci'ss,  iluiiiiL.'  scvoriil  iiuuillis.  In  liis 
tiiiii,  Imt  iilso  lor  liis  i-ivililj-  in  oiiiisiii}.'  siuOi  Imiu's  ;i.s  I  wislu'il  lo 
exiiiiiiiic  ill  I'lU'li  visil,  (o  1)0  iirniiigiHl  eoiivoiiii'iillj'  lor  rol'i'iTiiL-e 
in  a  sL'iMinite  .iiiiirtniL'iil. 
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who  refers  to  an  osteological  treatise,  merely  to  refresh 
his  memory,  and  to  associate  his  earlier  with  his  more 
recent  acquisitions,  finds  it  useful  to  be  reminded  of 
the  names  of  those  organs  which,  either  by  direct 
attachment,  or  by  proximity,  are  related  to  the  bones. 
To  adapt  the  work  to  the  necessities  of  these  two 
classes  of  students,  all  names  and  details  belonging  to 
relative  osteology  have  been  carefully  sifted  out  of  the 
text,  and  thrown  into  notes  at  the  foot  of  each  page  ; 
— where  they  are  as  much  out  of  the  way  of  the  begin- 
ner as  if  they  were  entirely  removed  from  the  work, 
and  at  the  same  time  as  accessible  to  the  advanced 
student  as  if  they  were  allowed  to  retain  their  usual 
position  in  the  text.  The  success  of  Professor  Par- 
tridge's Osteological  Lectures,  in  which  a  similar  plan 
Ls  pursued,  leads  me  to  anticipate  that  this  method  of 
arrangement  will  be  attended  by  a  considerable  saving 
of  time  and  labour  to  the  students  who  use  this 
book. 

In  concluding  this  preface,  I  would  draw  the  atten- 
tion of  anatomists  to  tlio  prejudicial  tendency  of  the 
custom,  now  prevalent  in  our  medical  schools,  of  dis- 
connffjling  the  study  of  n nal'idurdl.  furmx  from  th.'it  of 
phlH'i'Joiilrol,  acf'i'jnit  and  'J'lie  lectures,  and  tliu 

elementary  treatiH':H,  from  which  the  student  derives 
his  earliest  notions  of  anatomical  science,  arc,  with 
few  exceptions,  devoted  entirely  to  the  minute  de- 


vi 


PREFACE. 


soription  of  organs,  and  afford  no  infonnation  as  to 
their  functions,  or  the  purport  of  their  stmcture  and 
configuration.  Kuch  a  practice  cannot  be  defended 
on  philosophical  grounds  ;  nor  is  it  recommended,  so 
far  as  I  can  perceive,  by  any  practical  convenience  of 
tuition  :  on  the  contrary,  it  has  a  direct  tendency  to 
produce  in  the  student's  mind  a  bent  towards  mere 
technical  erudition,  as  contradistinguished  from  real 
scientific  knowledge  and  insight.  It  is  true,  indeed, 
that  organic  beings  are  to  be  contemplated  in  the 
static  as  well  as  in  the  ihjnaniic  point  of  view  ;  at  rest, 
as  well  as  in  action.  But  these  two  oi-ders  of  inquiiy, 
though  perfectly  dislincl,  are,  nevertheless,  strictly 
correlative ;  and  the  very  contrast  in  which  they 
stand,  is  such  as  to  inijily  their  necessary  scientific  co- 
ordination. 

With  tlie  view  of  exemplifying  a  sounder  anatomical 
method,  and  of  promoting  its  general  adoption,  I  have 
introduced  into  this  work  (though  jiul  furu  ard  only  as 
a  descri])tive  treatise),  an  analysis  of  the  mechanism 
and  uses  of  each  organ  described,  and  have  even  ven- 
tured to  devote  about  one  hundred  ]iages  to  original 
observations  and  ex]ierimonts  nn  the  dynamic  braneli 
of  the  sulijcct.  Moie  space,  imloeil,  woidd  wiUim^'ly 
have  been  given  to  tlicse  topics,  but  for  tlie  fear  of 
diminisliing  the  i>ractical  utility  of  tlie  work  by  too 
great  an  extension  of  its  limits,  or  too  sudden  a  dcvia- 
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tion  from  established  usage.  An  important  object 
■wtU,  however,  have  been  attained,  if  the  book,  as  it 
stands,  should  procure  a  more  general  assent  to  the 
opinion,  that  anatomical  description  and  phymloriical 
explanation  should  always  go  side  by  side  ;  and  that 
the  study  of  facta  ought  not,  in  any  case,  to  be  dis- 
severed from  that  of  relations  and  laios. 

It  only  remains  for  me  to  ofier  my  public  acknow- 
ledgments to  Professors  Partridge,  Todd,  and  Eymer 
Jones,  for  affording  me  frequent  access  to  their  private 
libraries  and  preparations;  to  Mr.  Stanley  for  pro- 
curing me  permission  to  examine  the  valuable  collec- 
tion of  foreign  skulls  in  the  museum  of  St.  Bartholo- 
mew's Hospital;  and  to  the  curators  of  several  other 
pul)lic  museums  for  favours  of  a  similar  kind. 


INTRODUCTION. 


1.  The  human  skeleton  consists  of  a  central  column, 
of  three  great  cuvilies,  and  of  four  exlremitics  or 
limhi.  The  cavities  are  connected,  one  with  each  end 
of  the  cjlumn,  and  the  tljird  witli  its  centre  ;  and  tlie 
four  extremities  are  attached  in  pairs,  two  to  the 
middle,  and  two  to  the  lowest  cavity.  The  column  is 
called  the  .i/Ane;  the  upper  cavity  the  skull  j  the  mid- 
dle the  thori/j: ;  the  lowest  the  pel.cis ;  the  upper 
extreniitie.s  the  arms  ;  the  lower  tlie  Ici/s* 

2.  The  adult  skeleton  contains  200  separate  pieces  ; 
of  which  twenty-four  belong  to  the  spine,  twenty-one 
to  the  skull,  twenty-six  to  the  chest,  four  to  the  pelvis, 
sixty-four  t.j  the  two  upper,  and  sixty  to  the  two  lower 
extremities.    In  tiiis  enumeration,  the  scgaiaoid,  Wor- 

*  fhili-jfophipallT  conskltTfd,  tlic  cranium  above,  and  the  s.v 
"mirn  atirl  i;'«;cvx  below,  are  ijrDlon^ations  ul'  tlie  spinal  Cdluiiin. 
The  VKjnc>i  of  wliieh  tbey  consist  are  crrlnl,  a-:  niodilied  indeed 
for  ipt.rial  funetioiis,  ebanifed  more  or  le.-»  in  their  iinjpurtiuno 
ili'l  miAt:  of  i.onntxion,  but  still  retainin;;  ri'i  iidn  (.'I'niTal  ana- 
W^.f:i  to  the  piei-c-*  of  the  spinal  eolinnn,  whii  h  reniler  it  impos- 
sible to  doubt  that  they  are  all  moulded  in  one  coimnon  type. 
These,  however,  are  views  belont'intr  to Transi-endenlal  Analoiiiv; 
interei-tin^  as  sf'eenlati.,!!.!,  but  not  of  practiral  iniportan<  e  •,  iind 
therefor-:  inconsistenr  -«itii  the  dl,•^i^^l  and  liniit-i  of  an  elemen- 
tary work.  Home  wril<  rs,  Indeed,  have  made  a  sort  of  eoniprr)- 
mi.se  between  pbilrwoi.bieal  a<:curaev  and  pr;R-tii:al  eonvenii  nee, 
by  eonneetinif  the  ficrum  and  ron-i/j:  with  the  spine,  while  Ihev 
rteseri:.e  the  craninm  as  ,->n  indepen-liTit  cavity.  I  have  retained 
the  old  division  on  account  of  its  simplieity  and  clearness, 
(s 
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mlan,  and  other  invguhir  l.oiics,  are  excluded  :  as  also 
are  the  tcclh,  which  are  organssH/'  ijcucrls,  differing  from 
bones  in  sciucture,  organization,  and  mode  of  growth. 
The  kiiticit/ar  lione  is  regarded  as  an  appemlage  of 
the  incus,  and  the  xphciiunlal  lurhinakd  of  the  fj^hc- 
nuid ;  the  coccip;  lii/<iidcs,  !.j]licno-on-qjital,  and  other 
bones  originally  formed  in  several  pieces,  whicli  subse- 
quently unite,  "are  counted  as  single  bones. 

The  spheno-O'  cii>ital  is  divided  for  convenience  into 
two  parts,  which  are  usually  counted  as  separate  bones. 
If  this  artificial  subdivision  is  adnutted,  there  are 
twentv-two  bones  in  the  skidl,  and  207  in  the  skeleton. 

3.  The  forms  of  tlie  bones,  varying  with  their  pur- 
poses, atibrd  a  natural  classification  into  loiii/,  short, 
Jial,  and  vii.ird  bones.  The  long  bones  form  the 
strong  levers  of  the  extremities:  the  fJiurt  or  cidjuhl 
bones  are  emjiloyed  w  here  many  joints  are  required,  aa 
in  the  spine  ;  or"  where  Ibrce  is  to  be  distributed  over 
oblique  surfaces,  as  in  the  car]nis  and  tarsus  :  the  jtat 
bones  generally  form  the  walls  ol'  cavities,  and  are 
exempHlied  in  the  cranium  and  pelvis.  The  shapes  of 
these  thiee  cla.sscs  of  bones  are  sufficiently  indicated 
by  their  n.anies  :  the  itiixiil  are  so  called  because  they 
jKU-fakc  of  the  eh:irai:ters  uf  the  long  and  of  the  flat 
bones,  being  eNteiided  in  two  of  then-  dimensions  con- 
siderably more  than  in  the  third.  Such  are  the  .«'(  ni  lUil 
and  r'lhs  in  the  chLst,  .-ind  the  h.inr  jmr  in  the  .-kull. 

•I.  Chcniieal  .•inalysis  resolves  the  liL.nis  into  ;in 
aidmid  m:itler,  ehi.  Hy  gelatin  :  and  an  earthy  matter, 
jirincipidly  phns]iliati'  ;ind  carbonate  of  lime.  I'hey 
owe  their"ehistieit.y  and  (oiigliiiess  to  the  former  :  .■md 
a  cei  tain  degree  of  liarilness  and  rigidity  wliich  they 
possis-,  to  the  l.nttn.  Anatomical  analysis  shows  two 
kinds  of  tissue  in  huni',  of  which  the  one  is  cellular, 
and  the  other  conqiact.  The  relative  cjunntities  and 
tlie  disposition  of  these  tissues  vary  in  dilferent  bones, 
and  ill  dilferent  Jiarts  of  the  s;ime  hone,  .as  lightness  or 
strength  is  the  prineipiil  requi.-iite.     Tlius  the  shafts  of 
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the  long  bones  are  hollow  cylinders,  formed  of  com- 
pact tissue  ;  the  short  bones,  and  the  expanded  ex- 
tremities of  the  long  bones,  are  formed  of  c  eiliibir 
tissue,  covered  by  a  thin  coat  of  compact ;  whde  the 
flat  and  mixed  bones  consist  of  two  tables  of  compact 
tissue,  with  a  layer  of  spongy  or  celiul;;r  structure, 
called  dqilo'l,  interposed.* 

5.  The  bones  are  enveloped  extei'nally  by  a  dense 
fibrous  tissue,  called  the  external  periosteum  ;  a  more 
delicate  and  vascular  membrane,  called  the  internal 
periosteum,  lines  them  within.  The  canals  of  the  long 
bones,  tlie  cells  of  the  short  bones,  the  diploe  of  the 
flat  and  mixed  bones,  and  the  fine  pores  of  even  the 
compact  tissue  itself,  are  filled  with  an  oily  substiince, 
called  marrow  or  mrdulla ;  this  is  secreted  by  the 
liuing  membrane :  it  remains  fluid  during  life,  but 
becomes  solid  after  death.  Bloodvessels  are  seen 
ramifying  in  the  substance  of  the  bones,  nerves  have 
been  traced  into  them,  and  analogy  renders  it  probable 
that  they  are  also  supplied  witii  absorbent  vessels. 
Th*y  are  developed  from  a  transparent  homogeneous 
cartilage,  which  ossifies  by  the  following  process.  It 
becornes  oparjue,  and  is  perforated  by  canals,  which 
are  liner]  with  a  vascular  membrane  ami  filled  with 
fluid  ;  tliese  canals  become  red,  and  a  small  bony  point, 
Wit  [xmctv.m  04Hijkutioni.i,  appears  in  the  substance  of 
the  cartilacje  ;  tlii.s  slowly  extends  ;  ossilic  fibres  radiate 
from  \U:  circumference  ;  the  temporary  cartilage  gradu- 
ally disappeiirs  ;  and  its  place  is  supplied  by  a  spongy 
va.s';ular  bone  This  bone  insensibly  diminishes  in  vas- 
cularity, and  at  la.st  acquires  its  natural  density.  .Such 
are  the  successive  stages  by  which  bone  is  developed 
from  cartilage.  The  cartilage  is  formed  fi-om  a  soft 
jelly  ;  and  this  jelly  iUelf  is  originally  a  fluiil. 

*.  ^"l  "l"  -y'"'""''  '"""t  Mp'.TirnentH  illuslr.itivo  of  tlio  ,.|as- 
ticity  of  the  Ions?  b',i,.;«,  s..<;  p;,r:.-rapl,  an-l  for  the  rcsnlf.H  of 
a  tml  to  a.-.<;ertain  the  reni.Htir.if  power  of  the  (.ellular  or  reticulur 
twiue  of  Wie,  .lee  parai'raph  'M2 
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6.  Tlie  rep.avation  of  Vioiie,  when  broken,  takes  place 
by  a  curious  process.  Tlie  soft  tissues  adjacent  to  the 
fractured  e.\tremities  are  tliickened  by  iniiltration 
witli  gelatinous  lynipli  :  and,  in  course  of  a  fortnight 
after  the  fracture,  a  cartilcginnus  capsule,  called  the 
lirorisional  ralluti,  is  gr.ailually  formed  around  the 
broken  part  of  the  lione.  This  callus  begins  to  ossify 
after  the  third  week  :  anil  in  five  or  six  weeks'  time  is 
entirely  converted  into  biuie.  The  osseous  case  tlius 
formed,  adheres  to  the  fractured  shaft  above  and 
below,  and  holds  tlie  two  pieces  together,  while  the 
diftiiillrc  cdlliix  is  f  u'niing,  by  effiisiiui  and  subsequent 
organization  of  lymph,  between  the  broken  surfaces.  lu 
the  coui-se  of  five  or  si.x  months  the  definitive  callus  is 
perfectly  foriueil,  and  the  ossific  continuity  of  the  broken 
shaft  is  restored.  INleanwdiile  the  provisional  callus, 
in  ]iro|iortion  as  it  is  less  required,  gradually  shrinks  ; 
so  tliat  at  the  end  iif  eight  or  nine  months,  the  bone  is 
found  to  have  le.  ained  its  normal  size  and  strength  ; 
and  even  its  e.-ivity,  wliieli  was  at  first  nbliteraled, 
gradually  reappears. * 

7.  The  terms  used  in  osteology  have  rcfei-ence  to  the 
size,  shape,  and  siluatinn  of  the  object  under  descrip- 
tion. I\lany  ol'  them  ai'e  used  in  the  common  sense  : 
senie  .-ire  teelinii'al,  .and  require  explanation.  An  aiti- 
cnlar  cavity  that  is  liemisplierieal  is  called  cnliiloiil  ; 
one  that  is  bmad  and  shallow  is  called  (ileiin'iil  :  if 
grooveil  hl;e  the  wheel  ef  a  pidley.  it  is  said  to  be 
tfoelilciir  :  if  ni'arly  Hal,  it  is  calhMl  a  ^/'lo-i  /  .■  if  deep  and 
coniial,  it  is  calh-d  .a  x-'rl-i  I  iili-mlux.  (  If  lu-neesses, 
some  are  xi  milctl.  hke  llie  lei-tli  nl'  a  saw:  others 
■ilKi.iliiid,  or  nip|iledike  :  <j(l<i..lt'ii/ .  vy  lo.ilh  like  ;  sli/luid, 
poijited  like  an  ancient  ]H'ri  ;  rnfimi:/,  eui'ved  like  a 
crow's  beak.    There  are.  besiilrs  these,  prniii i iii  tirfs, 

•  Viir  n  more  (lrt:iili'il  :kt(iuiiI  i!,,,  ^■'l■u.■iur^.  ilL'Vi-ln|iau'ii(, 
niul  n'p:ir:ilieii  ot  '.nini'.  il'.i-  ^liaUnl  is  rel'erroil  to  Hci-kivii's 
An'tliimi:-  (l<-}ivnih'  (Mi  Kii^'lisli  trauskuiou  ot'  whii'li  lias  bei'ii 
pul'lishcLi). 
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tuberosities,  tubercles,  trocJianters,  and  condyles ;  with 
lilies,  ridijcs,  crests,  <Lx.  ;  all  of  which  have  received 
accuiate  detiDitions,  with  whicli,  however,  we  shall  not 
trouble  the  student,  as  they  are  not  very  rigidly  ad- 
hered to  in  practice,  i^gain,  we  have  notches,  holes, 
canals,  clefts,  and  r/roovcs,  which  require  no  expla- 
nation ;  with  sinuses,  which  are  chambers,  whose 
tnirauco.s  are  narrower  than  their  cavities  ;  and  fossa; 
in  wliich,  on  the  contrar}-,  the  aperture  is  wider  tljan 
tije  interior.* 

The  skeleton  is  placed  for  description  in  the  erect 
posture  :  the  tnes  are  turned  forward,  and  the  arms 
hang  by  the  sides  with  the  palms  of  the  hands  directed 
forward,  and  the  thumbs  turned  outwaid.  Terms 
expressive  of  situation,  as  interned,  external,  and  the 
like;  and  of  direction,  as  inward,  outward,  &c.  ;  are 
used  v.ith  reference  to  an  iinaginary  line,  called  the 
median  line,  which  is  supposed  to  pass  vertically 
tlirou^di  the  hirad,  down  the  centre  of  the  trunk,  to 
tern.inate  between  the  feet.  I  have  found  it  conve- 
nient, in  describing  the  fiat  bones  of  the  skull,  chest, 
and  peivis,  to  use  the  terms  interior  and  exterior,  to 
intimate  the  position  <if  their  surfaces  with  reference  to 
the  centre  of  the  cavity  which  they  contribute  to  form  ; 
re-fervirjg  the  terrrjs  internal  and  external  to  express, 
a-i  usual,  their  relation  to  tiic  nicdian  lii;e.  The  direc- 
lion  of  a  proce.-a  is  indicated  by  a  line,  connecting  the 
centre  of  its  base  with  its  summit ;  the  direction  of  a 
.Hir.-ace,  whetli<  r  plar.e  or  curved,  is  indicated  by  a  line 
dra-ATi  perpendicuh.r  to  its  centre:  the  inclinu'ion  of 
a  surface  n  indicated  by  a  line  dr.iv.  ii  parallel  to  it. 
Great  cotifusion  ha.s  been  introduced  into  anatomical 
descriptions,    otherwise    accurate    and  perspicuous 

•  .Many  of  tlirr?(;  t'lnns  ;,r-  ii^frl  iiuIi-cTiinirKitclv.  'I'liux  tli(! 
8vhPTir,i<;,-il  >».,r*  L,  :,N„  ,  the  antcri:,r  I.-»'-t.iI-.1  fnrnmrn  ; 

til'-  mtfrn-il  ort.itar,  tl,c  rr,iiii>l,  an'l  tl]<-  .-onMvloirl  arc  in 

u  I'"-  'r'W-\  J;i„r,  .v<.'or<liiiL''to  tlic  il.  linilion, 
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(those,  for  instance,  of  Cruveilliier  :iiid  C'luquet), 
hy  using  tlie  term  direction,  suraetimes  in  its  proper 
sense,  and  sometimes  to  signify  tlie  slnjjc  or  itirliiia- 
tion  of  a  surface.  There  is  another  source  of  amlii- 
guity  against  wliich  the  student  must  guard.  In 
describing  llie  bones  of  tlie  extremities,  one  is  apt  to 
use  tlie  terms  internal  and  e.\tenial  wilh  reference  to 
the  median  line  of  the  jiarticular  lindi  under  examina- 
tion ;  to  oonsidei'  a  subcutaneous  surface  cxiiyna!,  and 
one  that  is  buried  under  muscles  in  the  centre  of  the 
Vunh,  ill! crnal.  This  meaning  is  nevLr  admitted;  the 
subcutaneous  suri'ace  is  internal,  if  (as  iu  the  tibin)  it 
is  nearest  the  median  line  of  the  body  :  and  the  deep 
surface  is  external,  if  most  remote  from  that  line. 

S.  The  surfaces  by  wliicli  bones  unite,  are  called 
articular  ;  and  the  i)lace  of  junction,  or  joint,  between 
any  two  bones,  with  lis  accompanying  aiiparr.lus  of 
ligament,  cartilages,  synovial  membrane,  &c.,  is  called 
an  articulation.  The  knowledge  of  the  .".rticulations 
involves  that  of  the  ligaments  ;  which  again  requires 
di.ssection.  For  this  reason  the  study  of  the  joints  has 
been  sep;irated  from  ostcolugy,  and  made  a  distinct 
branch  of  the  science.  however,  we  shall  occa- 

sionally have  to  allude  to  their  mechanism,  a  list  of 
the  classes  into  which  they  aie  dixided,  with  their 
names  and  distinctive  characters,  is  suljuined  in  a 
tabular  form. 

9.  Having  (lesp:\tclicd  as  briefly  as  possible  those  nc- 
ccss.ary  preliminariLS,  we  proeei'd  li>tlu'  demonstration 
of  the  individual  bones,  which  will  1  e  described  in  the 
following  order  :  fust,  those  of  the  x/iiiic,  or  central 
cohnnn  of  the  body:  ne.xl,  those  of  the  tline  great 
cavities,  .^■/.■»//,  thtiri:j\  ami  julrls,  in  succession  :  and 
finally,  those  of  \.\\c  ciiniiiitn^,         r/or  and  iiifiriur. 
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CHAPTER  T. 

OF  THE  SPIXE. 

10.  The  spine  is  a  flexuous  column,  consisting  of 
twenty-four  segments,  called  vcrlcbra;  wliose  slight 
motioHo  on  each  other  give  it  considerable  pliancy.  It 
consists  of  two  parts,  which  difFei-  in  foi-m  and  function; 
an  anterior,  solid,  for  support  :  a  posterior,  iioUow, 
for  reception.  The  anterior  solid  part,  or  pillar,  rests 
on  the  pelvis  below,  sustaining  the  chest  in  the  middle, 
and  the  head  above.  The  posterior  cavity,  or  canal, 
lies  parallel  to  the  pillar,  lodging  a  nervous  cord,* 
■which  extends  from  the  head  to  the  loins.  Each  ver- 
tebra, therefore,  presents  a  segment  of  a  pillar  in 
front,  £1  segment  of  a  hollow  cylinder  behind.  Tiie 
former  is  called  the  hodij,  and  the  latter  tiie  arch.  The 
arch  is  formed  by  two  perl  ides  and  two  laiivinm  ;  it 
support.^  seven  proce-ises,  presents  four  notches,  and,  by 
uniting  with  the  body,  forms  the  vertebral  hole.  The^^e 
several  parts  present,  in  every  vertebra  (with  certain 
e.xceptions,  whicii  will  afterwards  be  given),  the  fol- 
lowing characters. 

COMMO.V  CU.VU.VCTERS  OF  THE  VEBTEBR/E. 

11.  BoLiT.  Convex  from  side  to  side,  and  concave 
from  above  rlownward,  in  front  ;  flat  from  above 
downward,  and  slightly  concave  from  side  to  side  Ije- 
hind,  where  it  contributes  to  form  the  vertebral  fora- 
men ;  above  and  below,  slightly  concave,  liordei-ed 
with  akinrlof  rim,  and  marked  with  the  rough  im- 
prewionn  of  the  intervertebral  fibro-cartiLiges  (I'J). 
The  body  presents  several  largo  vascul.-ir  apertures  be- 
hind, and  a  few  Hmaller  in  front.  As  the  spine  tajiers 
from  below  upwarrl,  the  upper  surface  of  each  body  is 

'  Tlie  cord. 
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sm->ller  tluiu  tlie  lower.  Pedicles.  Project  back- 
ward from  the  \>Oily,  one  on  eacli  sitlc,  at  the  upper 
part  of  the  line  of  junction  between  the  ]>osterior  and 
lateral  mn  faces.  Tliey  form  part  of  the  areli,  support 
the  jirocesse-^,  and  connect  them  with  the  body. 
KoTCHE.s.  Four  in  all.  Two  scooiied  out  of  each 
pedicle  ;  one  aliove,  the  otlier  below.  The  lower  are 
always  the  dee])er.  Tlie  notches,  by  their  nnion,  form 
the  tiilci-n'iiebral  fnrniaina  {25).  PuocESSE.s.  Four 
arlicnhir,  tlu'ee  iiijn-artic.alnr. 
A  rlinijtir. 

Two  siijiirhir,  havinir  an  articular  .suii'ace  always 
directed  more  or  Ics.^  liuckward. 

Two  hifi'rtur,  also  a  little  ]io.sterior  to  the  for- 
mer, haviny  an  anieular  surface  always  directed  more 
or  less  forward. 
Noit-articv-lu  i\ 

Two  lraiixi-ci':<r.  prissing  outward  one  on  each  side, 
from  the  point  where  the  articular  proee.sses  join  the 
pedicle. 

One  siiinoHS,  projecting  backward  from  the  centre 
of  the  ai-cli.  Lajiin.e.  The  two  plates  of  lione  which 
Connect  tlie  spinous  ]U-ocess  with  the  pedicles.  Tliej" 
coniplete  the  arch  posteriorly,  anil  may  be  i-egarded  as 
the  bil'urc.'iti'd  i-oot  of  the  spinous  process.  HuLE. 
Bounded  in  front  by  the  buili/,  behind  by  the  nn'/i.  i.e. 
by  the  priliclcs  and  hnitiiKV. 

\i.  Stkuc'I'IMIK.  JSody  cellul.nr,  jirocc^ses  compact. 
D.KVKLOrM  F..\T.  1 '.y  three  points  :  one  for  the  boilv. 
two  I'or  the  .-U'cli.  'file  tips  of  the  ]irocesses  are  at 
first  eartihiyinous,  then  ossify  and  I'orm  sep^irate  epi- 
physes,'  and  sidiseipii'ntly  form  .-in  intimate  union 

*  jVu  t'piphf/.'yl.i  is  :i  jirert'ss  ilovi'ltjpcil  as  a  distiln't  i>ieee,  aiul 
remaiuiM^'"  lor  sume  linic  iiievaMi'  (in  tin-  liodv  et'lhe  liiuic.liy  tho 
iuU'vvcnliiiu  (it  ravtilaLre ;  an  tii>i'p!ii/sif  is  a  in-iu'css  that  has  iu-\'iT 
licL'U  separale  tVoiu,  nr  iiiiivalili'  upon.  I  lu'  hone  to  wliieli  it  belonirs. 
1"he  livsl  term  is  derived  troin  fTric/ii-o-is-.  an  fif-en'tion.  soniotliini; 
tiiat  j.'ro\vs  /f>  anolluT;  the  sceond  from  arraCeiTec.  an  ('.t-eri'sei'lli-e, 
soliielllili^'  thai  i;rii\vs./ro»i  aiuiIluT. 
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■n-ith  the  rest  of  the  bone.  Articdlation.s.  E.ach 
vertebra  articulates,  hy  its  body  and  articular  pro- 
ces.ses,  with  the  vertebrre  adjacent.  A  substance, 
called  the  intervertebral  fibro- cartilage,  which  is  elastic, 
like  a  cushion,  in  the  middle,  tough  and  librous  at  the 
circumference,  is  interposed  l)etween  the  bodies,  Ijinding 
them  together,  and  allowing  them  some  play  both  in 
the  lateral  and  longitudinal  directions,  while  the  arti- 
cular processes  glide  on  each  other  by  their  cartilagi- 
ni>us  surfaces.  The  body,  lamina,  and  processes  are 
bound  together  by  ligaments. 

13.  Of  the  twenty-four  vertebrts,  twelve  are  con- 
nected with  the  ribs,  and  contribute  to  form  the 
thorax.  Those  are  called  dovml.  Above  the  dorsal 
are  seven  smaller,  belonging  to  the  neck,  and  called 
cervical  ;  below  the  dorsal,  five  larger,  belonging  to 
the  loins,  and  called  lumbar.  The  vertebras  of  each 
region  are  distinguished  by  peculiar  characters.  But 
a.s  every  vertebra  bears  a  pretty  close  resemblance  to 
the  vertebra  immediately  above  and  below  it,  the 
Heveral  regions  merge,  by  an  insensible  transition,  into 
fc^is'i  other  ;  the  seventh  cervical  assuming  many  of  the 
cuiracters  of  a  dorsal ;  the  twelfth  dorsal,  of  a  lumbar. 

C'MMoK  chaf.acter.s  ok  the  vektebr.e  in 

EACH  REGION. 

1  i.  Tilc  largest  of  the  vertebra?.  Body. 

Or'rp.te-it  dimension  the  transverse  ;  fl.at  above  and 
b-;!'.w  ;  thicker  before  than  behind.  I'EOICI.KS.  Strong, 
anil  directed  straight  backwanl.  N'jTCHE.s.  l)et  [i  and 
lar      esirfjcially  ihe  lower.  l'liOr;E:iH!;s. 

.1  rticiil.'i.r. 

Hi'j  two  hhiiIi-'hiv  are  concave,  look  inward  as 
well  a.H  backward,  and  are  further  ajiait  than  the 

Two  inferior,  wijich  arc  convex,  and  directed  out- 
ward as  well  as  forward.* 

•  It,  i-  .1  ^--iTir-ril  nilc  th.-it  thf  iippor  and  lower  artii;iiliir  ]iru- 
CCTSCs  iif  any  vertebra  look  in  oiiposite  (JirLclions. 
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Xon-diih-tilar, 

Tnuitsn  i-sr.  Tiiin,  long,  ilii-ecteil  a  little  back- 
ward :  suiiiclimts  tt-niiiuateil  by  an  e|ji|iliysis,  like  a 
small  rib. 

^^jiiiiiiiis.  Broail,  .si|ii:iiv,  horizontal  ;  thicker  be- 
low than  above.  Lamin.e.  liroail  anil  stmn?,  but 
.short.  J-liii.i:.  Trianyul.-ir  ;  wider  tli.-ui  in  the  dorsal, 
smaller  than  in  the  cer\  ic.al  I'cyioii. 

15.  Diili.sAL.  jS'e.\t  in  .size  to  the  huidjar.  EoDV. 
Somewhat  iriangnl.-n-  in  Corni  :  ino.st  extended  in  tiie 
antero-|ioslrrior  dinieiisinn,  and  thicker  behind  than 
before.  J  t.s  jmstn  i-fr  siirlace  is  c.mc.ave  tran.sverselv  : 
on  e.aeli  /('.'< /■«/  surlaee,  near  the  ront  of  the  pedicle, 
are  two  dcmif.-icets  — one  above,  tiie  otiier  below — 
wliich.  ill  ihe  recent  slate,  .-ire  en  ered  w  iih  cartilauTe. 
^\  hen  two  dorsal  \ertehia-  are  .-iiiplii'd,  the  ii|i|ioi- tacet 
of  one  and  the  hnver  of  llie  ollii  r  join  to  lorm  a  .siiiylc 
cavity,  whicli  receives  the  he.-el  of  .a  rdc  XoTCIIl'5s. 
Smaller  ticiii  in  the  binibar.  l.-ui^cr  than  in  the  cervical. 

PHOCIi.SSIi'S. 

,1  rlirnliw. 

Flat  ;  the  two  aniirrnir  .'ire  directed  upward  and 
outward,  as  uell  as  baekw.-inl.  .•md  .are  very  little  in 
advance  of  the  i  rl,,r.  which  liave  the  opposite 
direction. 

yr,il-(l  liil'ulill'. 

Tniiisri  Loiii:.  thicli.  direefed  b.ackward  :ind 

,•0  little  npw.iid.  as  well  as  oiu\\.od,  uiili  a  eluln-ed 
e.\t.n:mily,  beariiii;  .a  cone;i  ve  ca i  l  il.e^ , la.ns  i'acet.  which 
i.s  directed  rui'w.ird,  ouiwar.l.  and  npw.ird,  to  .-irticnlale 
witli  the  tlilH  rosily  of  a  i  ib, 

ill,, IIS.       I. en;:,    ilielli,  ,1    d  >  >  U  11  \\  .'i  I'd ,    p  ri.- n  I  .'i  t  ic, 

tnbercul;ir  at  the  end.  1 ,  \ 'i  i  .\  .1;,  1 '.r,  ,:ider  .1  n,l  ihiclv.r 
th:in  in  the  i-er\ leal.  Imikamin.  Ibmnd.  or  sli^ihtlv 
oval,  and  smaller  lli;in  in  ihe  eei\  ieal  .-ind  lumbar. 

Id.  ( 'i:k\  ICAI..  'I'he  siiialli-st  ef  the  \,rlelii.-e. 
r>iil)V.  (Iriat.esI,  dinieii-.imi  t  r.-ins\cr^e.  lliicki^r  before 
l.haii  behind,  .and  on  the  sides  than  in  the  middle.     1 1^ 
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posterior  surface  is  fiat  ;  its  upper  surface  is  very  con- 
cave transversely,  sliglitly  convex  from  bacls  to  front, 
with  a  little  lip  projecting  upward  on  each  side  ;  its 
loicer  surface  presents  opposite  characters,  being  con- 
vex transversely,  concave  from  before  backward,  and 
furnished  on  each  side  with  a  shallow  depression,  to 
receive  the  corresponding  lip  of  the  adjacent  vertebra. 
The  lower  surface  of  each  cervical  veitebi'a  is  smaller 
than  the  upper  surface  of  the  vertebra  below,  being 
embraced,  when  in  situ,  by  the  lips  of  the  latter.  Tlie 
body  is  here  also  on  a  lower  level,  with  regard  to  the 
processes,  than  in  the  dorsal  and  lumbar  regions. 
Pedicles.    Directed  very  much  outward,  so  as  to 
give  the  arch  a  wide  sweep.    Notches.    More  equal 
in  depth  above  and  below  than  in  the  dorsal  and 
lumbar  regions.     The  upper  is  continuous  with  a 
groove  in  tlie  transverse  process.    Processes.  Arii- 
Citlar.     Upp'.r.     Flat,  oval,   directed   upward  and 
backward.    Lower.  Same  characters,  opposite  direc- 
tion.    Xon-Articular.    Transverse.     Short,  directed 
forward  and  a  little  downward,  as  well  as  outward  ; 
bifid  at  the  summit,  marked  above  by  a  groove,  which 
runs  downward  and  outward  from  the  upper  notch, 
and  lodges  a  nerve,*  perforated  at  the  base  by  a  hole 
f    the  transmis.sion  of  an  artery. f    It  ai  iscs  by  two 
roots  ;  a  posterior,  larger,  attached  to  the  pedicle;  an 
anterior,  smaller,  connected  with  the  side  of  the  body. 
It  is  between  these  that  the  arterial  hole  occurs. 
hj,\nov.A.    iShort,  .slightly  inclined  downward,  termi- 
nated by  two  brafiches,  which  are  often  unequal  in 
size.    Lami.v.k.  Narrow,    long,  thinrjer  above  than 
below,  arifi  inclined  .so  as  to  imbi  icate  over  those  of 
the  3ubjv;ent  vertebra.     Vektki-rai,   hole.  Very 
large,  and  of  the  form  of  a  triangle,  with  its  siiles 
slightly  curved,  and  its  angles  rounded.     It  is  more 
extensive  below  than  above,  on  account  of  the  inclina- 
tjon  i-'f  the  lamin;e. 

*         '''  '^ifi  Sfi"-''!.  t  Vertebral. 
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DEVIATIONS  FROII  TUn  KEGULAR  FORM  IN  CERTAIN 
VERTEJUl.E  OF  EACH  REGION.* 

17.  Of  tlie  hinil);ii- vei  tebne,  ihe  jiftli  la  peculiar  in 
liaviiig  a  body  wliicli  is  iiiucii  tliiclier- in  I'roiit  (liaii 
beliinil,  on  accomit  of  being  beveled  oft'  so  as  to  form 
witli  tlie  sacrum  the  .';acro-vertel)ral  angle.  T\\e  fnnrlk 
is  also  a  litLle  tliioker  before  than  behind.  The  tnin.s- 
verse  processe.s  of  this  region  vary  in  length.  In  the 
following  enumeration  the  luniljar  vertebra;  are  ar- 
ranged acconling  to  tlie  length  of  their  transverse  jiro- 
cesses,  proceeding  from  longest  to  shortest: — third, 
fourth,  second,  first,  Jiflh,  Hence  it  appears,  that  the 
longest  transverse  iirocesses  are  in  the  middle  of  the 
region,  the  shortest  at  its  two  extremes.  Those  of  the 
fifth  lumbar  vertebra  are  of  a  conical  form,  and,  tliougli 
the  shortest,  very  strong  for  the  attachment  of  powerl'ul 
ligaments. t 

IB.  Of  the  dorsal  vertebnv,  the  first,  ninth,  tnith, 
clcrciith,  and  tinlfilh,  are  distinguished.  First  Dorsal. 
Body.  Largest  ti'ansversely,  upper  surface  concave 
and  lijiped  like  a  cervical  (IC).  Instead  of  a  demi- 
facet  above,  it  has  an  entire  .-irticulating  .surface,  be- 
sides which  it  has  the  usual  half  facet  lielow.  Spinous 
PROCESS.  Thick,  long,  liorizontal.  Ninth  Dorsal. 
Body.  No  demi  facet  below.  Tenth  Dorsal.  Body. 
An  entii'e  articular  facet  above  ;  no  demi-facet  below. 
Eleventh  Dorsal.  J'.oov.  Large,  like  a  lumbar, 
with  a  single  entire  .irtieul.o-  surface  on  each  side,  in- 
stead of  the  two  di'mi-facets.  J 'Koctissh  s.  'Trinisn  r.-^i . 
Very  short,  ny  articular  surf.ace  at  the  extremity. 
Twelfth  Dhrsal.  S.une  char.-iclers  ;is  eleventh': 
still  more  like  a  lundjar,  t r<in.srt  r.''(  processes  shorter, 
lower  iirlicitliir  processes  convex,  .lud  turned  outward 
like  those  of  the  Unnbar. 

*  Tlic  prcid!<iror  (thliiiclivc  jnunts  iinl\  .-iri'  iiiilioeil  in  this 

SL'L'tiun. 

f  S;u'ru-lunib:ir  am!  iliu-liiiultnr. 
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The  fourth  is  the  smallest  dorsal  vertebra.  They 
increase  in  size  from  the  fourth  downward  to  the 
twelfth  ;  and  from  the  fourth  upward  to  the  first. 
Their  spinous  processes  become  shorter  and  more  hori- 
zontal from  the  eighth  downward. 

19.  Cf  the  cervical  vertebra;,  the^ri^,  second,  and 
seventli  are  peculiar. 

iO.  FiR.ST  Cervical,  or  Atlas.  Has  no  lody,  spi- 
nous process,  nor  jjcdicles.  It  consists  of  two  lateral 
ma-ises,  connected  by  a  small  arch  in  front,  and  a 
larger  behind.  The  ring  thus  formed  may  be  divided 
into  fifths,  of  which  each  lateral  mass  occupies  one, 
the  anterior  arch  one,  and  the  posterior  arch  the  re- 
maining two.  Anterior  or  Lesser  Arch.  May  be 
regarded  as  the  front  of  a  hody,  all  the  hinder  parts 
of  which  have  been  removed  to  make  room  for  the 
odontoid  process  of  the  second  vertebra  (21).  Ante- 
riorly the  les.ser  arch  is  convex  and  tubercular  ;  pos- 
teriorly it  is  concave,  and  marlied  in  tlie  middle  with 
an  oval  .smoolli  surface,  which  articulates  with  a  similar 
oiie  on  the  odontoid  process.  It  has  a  thin  boi-der 
above  and  below.  Posterior  or  Greater  Arch. 
Terminates  beliind  in  a  tubercle,  which  represents  the 
spinous  jjrocess,  and  gives  origin  to  a  muscle.*  Above, 
it  presents,  post'rriorl/j  a  rounded  ed(jc ;  anteriorlij, 
i-fK) ;jrii',rr:.r,  one  behind  each  lateral  mass.  These  are 
3ornetini',-3  converted  into  perfect  holes  by  a  little  pro- 
cess of  bone.  Eacii  transmits  an  artery,T  winch 
comes  up  through  tlie  hole  in  the  transverse  process, 
and  curl.s  round  backward  and  inward  behind  the 
lateral  rri;is.H.  It  also  transmits  a  nerve. +  The  j)0s- 
terior  arch  presents,  below,  two  other  grooves  just 
opposite  to  the  last-mentioned,  and  like  them  behind 
the  lateral  masses.  These  grooves  represent  the 
vtiirhfit  of  the  atlas,  and  they  are  jiccuiiar  in  lying 
h'hrnd  the  articular  processes.    Lateral  Masses. 

*  litctus  capiti.i  posticu.t  miror. 
t  Vert*l(ral.  %  Siil,-c)(yMi-it;il. 


IC  DF.VIATIONS   I  ItO.H   REGULAH  FOIt.M  IN 

Present  above,  the  suprrior,  uud  hdav,  the  inferior 
ctrlicular  jiroecssen ;  iiiternclh/,  two  hilx  rrlts  (one  on 
each),  lur  the  iittuchiiiciit  of  a  hgaiiieiit,*  which, 
stretching  across,  diviijcs  the  ring  intu  two  parts  ;  and 
c.iievnall II,  the  Iri'ii-irn-se  jirocesms.i  hjng,  strong,  not 
liiCiircated,  hut  ckihhfcd  at  llie  sinimdt,  inclined  down- 
wanl.  anil  iierhirated  at  the  Imse  liy  a.  canal  directed 
I'roni  ludiiw  upward,  hachward,  and  onlwai'd.  Al'.Ti- 
C'l'LAR  PjtdCl'SSES.  Siqiirinr.  ]>arge.  concave,  oval, 
hjngest  diameter  from  lidore  liackvvard,  nearer  to- 
gether in  front  than  heliiml  hy  nearly-  a  quailer  of  an 
inch,  dii-ected  upward,  inward,  and  a  httle  backward, 
and  articidatcd  with  tin;  coudyh's  of  tlie  occiput.  /«- 
Jn'i'ir.  (.'irculai',  slii^htly  concave,  directed  downward, 
inward,  and  a  little  liackward.  ;md  ;irticul;ited  with 
the  axis,  on  wldcli  Llie  ;ill:is  rotates.  DEVEl.iU'.nii.NT. 
1!}'  three  points,  one  lui-  lliu  anterior  arcli,  anil  one  for 
each  liitri-:d  mass,  ."-(imeliiiies  tlicie.aro  t\Mi  more  for 
the  posterior  aridi  :  in:iking  fiv  e  [mints  ol  os,-ilic,-ilion 
in  all. 

■^1.  Kt'i  ri.N'D  ('i  i;\iCAL,  or  Axes.  A  strong  trian- 
guL-ir  Vertebra.,  with  n  //ih/// whose  anterior  surnice  is 
dce|ier  tli;in  the  |iostcrior,  and  marked  wdtli  a  ridg'e 
in  the  middle,  sepa.r,'iling  two  I,ater,'d  depressions,  lor 
the  insertion  of  niuscks  while  its  nppi.'r  surlace  ]>re- 
sents  in  the  middle  a  stroni:",  vei  tic-d,  bhuii ly- poinu  il, 
toolh-like  enunence,  called  l/ie  "iloiifnid  jir'"''  s.:.  which 
passes  up  into  the  auterioi-  di\ision  of  the  'iug  of  the 
atlas  between  the  kaleral  masses.  Tins  proei'ss  has 
a  smoolli  ov.a.l  surlace  in  front  In  articulate  with  the 
atlas,  aiiollier  iieliiml  to  pl.-i\  on  the  ti'ansverse  liga- 
nuMit.  ami  is  rou'_;h  abo\o  for  Iho  ;i  I  Eacliuieiil  of  lig,'i- 
nients.J;  •  tn  each  side  of  this  process  the  uppi-r  sur- 
face of  the  body  presents  ;i   round,  slightly  con\ex, 

*  'l'r;ius\  I'r.^r. 

t  Tlie^c  |uMec>,-i'<  :itl;iriui!eiil  l.i  The  ^MpiTinr  ;in.I  inlt",  ior 
i»Mii|ue  niu--eh'S. 

;  l.ou-;  e.illi.  5  lldi.lllei.E 
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articular  surface,  directed  upward  and  outward,  and 
supporting  the  atlas.  Tliese,  the  superior  urlicalar 
proceaes,  are  anterior  and  internal  to  the  lov^er  ones. 
Thev  are  re^aarkable  in  being  supported  partly  by  the 
body,  partly  by  tlie  pedicles,  and  partly  by  the  trans- 
verse processes.  Superior  Notches.  Suporficial, 
and  placed  behind  the  corresponding  articular  pro- 
cesses. Transverse  Processes.  Very  small,  not 
bifurcated,  nor  grooved  ;  the  arterial  hole  runs  very 
obliquely,  upward,  outward,  and  backward.  Laminae. 
Thick  and  prismatic.  Spinoi's  Process.  Large  and 
strong,  deeply  channelled  underneath,  and  ttibercular 
at  the  extremity  for  the  insei  tion  of  muscles.*  Ver- 
tebral Foramen.  Kidney-shaped.  Developjient. 
The  axis  has  an  extra  point  of  ossification  for  the 
odontoid  process. 

22.  It  is  to  the  two  first  vertebrae  of  the  neck  that 
the  head  owes  its  extensive  mobility.  Nutation  and 
extension  of  the  head  are  performed  solely  by  the 
motion  of  the  occipital  condyles  upon  the  cup-like  ar- 
ticular Hurfi'.ces  of  the  atlas.  In  rotation  of  the  head 
from  side  to  side  (as  in  looking  back  over  the  shoulder), 
the  atlas  turns  round  upon  the  pivot  of  the  axis,  carry- 
ing the  head  along  with  it.  The  first  is  a  hinge  joint ; 
the  second  rosembl<;s  a  mortice  and  tenon.  Their 
motions  may  be  performed  scjiarately  or  simulta- 
neou.sly ;  Vjeiiig  independent  Ijoth  of  each  other  and  of 
the  .slif^ht  movements  which  take  pdacc  between  the 
remaiiiing  vertebnr;  of  the  neck.  It  is  from  tlic  com- 
bined or  Bucoessive  actions  of  these  several  joints  that 
the  diversified  motions  and  jiostures  of  tlio  head 
result. 

2'J.  Sf.VE-.Tii  CEriviCAi,  V'ekt;;i!I'.a.  Large  ;  xpiiiuns 
pror;<;-J!  long,  thick,  and  not  bifurcated  ;  holes  in  the 
tr'ui.ffrji'!  processes  small,  irregul.-ir,  and  often  want- 
ing.  Hii.s  vertebra  lias  sometimes  two  little  epiphysos, 

•  Hn'Ai  capitis  postici  rri-.j'.r<."<,  ami  ollinui  iiilVrinrcs. 
(J 
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in  form  and  situation  resembling  rudimentary  riljs, 
and  remaining  separate  to  tlie  aue  of  five  or  six  years. 
These  sonietin.es  extend  outward  an  incli  or  more  on 
eaoli  side,  becoming  analogous  to  the  cervical  ribs  of 
certain  animals. 

OF  THE  SPINE  IN  GENERAL. 

1i.  Size  and  Diiiection.  To  the  length  of  the  ver- 
tebral column,  which  is  a  tliird  of  the  entire  height  of 
the  body,  tlie  lumbar  region  contributes  seven  parts, 
the  dorsal  eleven,  the  cervical  five.  The  lumbar,  and 
the  nine  lower  dorsal  vertebriE,  foini  a  pyramid  whose 
base  rests  on  the  sacrum.  The  six  lower  cervical 
form  anotlier  pyramid,  w  hose  base  rests  on  the  first 
dorsal,  and  whose  apex  is  surmounted  by  tiie  atlas,  on 
which  .again  is  balanced  the  globe  of  the  cranium. 
Between  these  two  ])yiamids,  and  extending  from  the 
base  of  the  uppei'  to  the  apex  of  the  lower,  intervene 
the  four  superior  dorsal  vertubne,  which  constitute  a 
third,  but  inverted  pyrannd.  Thus  though  the  whole 
column  presents  a  cone  whose  base  is  somewhat  more 
than  douljle  the  diameter  of  the  apex,  jol  tiiis  general 
pyramid  is  composed  of  three  suliordinate  pyrannds. 
The  spinal  colunni  is  concave  antei'iorly  in  the  dorsal 
region,  wdierc  it  contriliutos  to  form  the  chest,  convex 
anieriorly  in  the  neck  and  loins.  It  has  also  a  slight 
lateral  curvature,  the  convexity  of  which  is  genoi.-dly 
dinictcd  tow.-irds  the  right  side.  It  iiresents  for  ex- 
amination four  a  liii.1t,  ;iM/ )«;/(//,  and  a  r,r- 
Icbriil  C((inil. 

'25.  Surfaces.    A  iilu'ior. I'lvsents  the  .-in'-crior 

*  This  siirriict'  t'f  Ilio  si)im'  is  cnvi-rcil  liy  llir  iinli'rior  t'onniH  n 
lic'.'UiH'iil ;  il  I'lirn'.-pniMls  in  llu-  i'i'rvic  ;il  ri':.-iiiii  ui  tlio  ru'li  capi- 
tis iintii'i  niiijnri's,  iinil  iouiii  ri'lli;  in  tlu>ilnr>;il  ri'iriun  lo  iIumiiki 
azy^oK  onliiL'  I'iirlil  siilo  nnd  llu'  iiurtii  nii  lIu'  it'll;  :nui  in  llio 
in'ii7liar  ri'^itm  to  llu'  ri*nr;i  nt  llu'  (ii;ipln-:iL'ni,  tlu'  vrnn  i-uva.  tlio 
;ilnlonunal'";i"rlii,  :in<l  Hit'  hniili.-n-  i,-:in^'li;i  nl'tiio  svnipiillu-lic. 


SPINE  IN  GENERAL. 


19 


surfaces  of  the  bodies  of  the  vertehroe,  narrow  in  llie 
dorsal  regioii,  wider  in  the  cervical,  widest  in  the  lum- 
bar :  convex  from  above  downward,  above  and  below; 
concave  from  above  downward,  in  the  middle  ;  every- 
wljere  convex  transversely.  Posterior.  Presents  in 
the  median  line  the  spinous  processes,  horizoiital  above 
and  below,  inclined  and  imbricated  in  the  middle,  se- 
parated by  large  intervals  in  the  loins,  by  smaller  in 
th-  neck,  by  smallest  of  all  in  the  back.  'J'hese  inter- 
vals are  closed  in  the  recent  subject  by  ligaments.* 
Immediateh-  external  to  the  row  of  spines,  is  seen  ou 
eaoh  side  the  vertebral  groove,  formed  by  the  laminfe 
only,  in  the  neck  and  loins,  where  it  is  sliallow  ;  by 
the  larninffi  and  transverse  processes  in  the  back,  where 
it  is  deep.  It  gi-adually  contracts  in  width  from  above 
downward,  and  in  the  recent  state  is  filled  by  muscles. f 
External  to  the  vertebral  grooves  are  seen  the  articular 
prore.i.m,  and  external  to  these  the  transverse  j^rocesscs, 
whicli  in  the  dorsal  region  indicate  the  line  of  junction 
between  the  posterior  and  lateral  surlaces.  The  dorsal 
transvense  processes  st:ind  back  on  a  plane  ])osterior 
to  that,  which  i.s  occupied  by  the  transver.se  processes 
of  the  cervical  and  luialjur  vertebras ;  which  latter 
evidently  belong  to  the  lateral  regions  of  the  spine, 
tliougl.  not  usu.tlly  referred  to  them  by  anatomists. 
L'jJeral.  Jjivided  from  the  jiosterior  surface,  in  the 
neck  and  loin.s,  by  the  line  of  articular  processes  ;  iu 
the  back,  by  the  line  of  transrcrsc  processes.  Present, 
in  front,  the  Ijodics  of  tlie  vertebras,  marked  in  the 
dorsal  region  with  the  articular  cavities  wljich  receive 
the  headi  of  the  ribs.  B  diind  the  bodies  appear  the 
ifll'.rKerlthral  f<,r<uiu,M,  formed  by  the  apposition  of  thu 
volck'A,  ova!  in  .Hli,cp<;,  considerably  larger  in  the  lum- 
bar than  in  the  cervical  region,  and  a  little  largi  r  iji 
the  cervical  than  in  the  dorsal.  'J'h.y  are  situated 
*  i,i;r'iTn<-nt;i  «iit>flava. 

+  l,on.'i«imu.i  dorsi,  sa«;r')  lM.nt):il!.-,  somlspinalis  ilorsi,  iiiul- 
tili'ii  ;..ria5. 

C  2 
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between  the  trnnsverse  prncesse.'-  in  thu  ueok,  anterior  to 
tlieni  in  the  b/ick  ;ui(l  loins.  W  illi  the  exeeption  of 
the  Hrst  pair  (between  the  atlas  and  a:;i;-),  they  are 
anterior  to  the  urticular  processes.  They  transmit 
nei'ves.*  Iii  the  cervical  region  the  IrKusrersc  jiro- 
cesses  project  between  the  intervertebral  ibraniina,  and 
present  a  series  of  holes,  whieb  form  a  canal  for  the 
reception  of  an  arteiy.+  In  the  lumbar  region  iiicy 
stand  on  a  plane  posterior  to  the  intervertebral  holes, 
but  anterior  to  the  ai  ticular  processes.  (In  the  dorsal 
region  they  are  po.^terior  both  to  the  intervertebral 
holes,  and  to  the  articular  ]iroces-cs.  It  i.s  only  in  the 
two  former  regions  that  the)'  belnnii  to  the  lateral 
surface  of  the  spine.)  Il.vsK.  Presents  the  lower 
surface  of  the  hfth  hmdiar  vertebra,  which  has  been 
already  described.  (17.)  Si;MMlT.  Presents  the  upper 
aspect  of  the  atlas,  already  desci-ibed  ('211).  At  each 
extremity  appears  the  orihce  of  the  Vertebr.vl  C.w.il. 
This  canal,  following  the  Hexuosities  of  the  spine, 
opens  into  the  cranium  above,  into  the  sacral  canal 
below.  N\  ide  and  triangular  in  the  neck  and  loins,  it 
is  narrow  and  rounded  in  the  baek.j' 

2t).  LbsES.  The  vertebral  column  is  a  remarkable 
piece  of  mecli.anisiu.  Strong  ciiou'.Ji  to  siip]Hiri 
several  hundi'cd  weight,  yet  pli.aiit.  and  el.astic  ;  I'ur- 
nished  with  levers  and  muscles,  hy  which  it  is  Kent  in 
every  direction,  yet  lodging  an  ori;an  sn.^eeplihle  of 
injui'y  from  the  sliglitest  I'res-aire  :  formed,  tor  light- 
ness, of  a  loose  and  relieul.ai-  tis--uc.  vet  capable  of 
sustaining  without  fr.aclure.  .■■hock-:,  strains.  .'I'ld 
contortions,  of  eimsiih  r.-il ile  -i  ioh  neo  ;  this  cohnnn 
ceri:uidy  condiines  the  m>'>i.  ci|i|  (viie  ipialitic.s,  .■md 
performs  funi'tioiis  app.-irenily  iiici'm p:il iblc. 

It  transmits  the  weight  of  llir  lu'ad  and  truni;  to 
the  pelvis  tind  lower  extreinitit-s  ;  is  [he  seal  of  ail 


•  Tlic  s|iiii:il.  t  'I'lic  ■.-.  ral. 

I  11  cimliiias  llu'        1  ci'i  il  an  t  it  •  aj-i  i      ■.•)  -. 
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the  motions  of  the  trunk  ;  gives  passage  to  tlie  spinal 
nerves  ;  and  affords  attachment  to  numerous  muscles 
and  ligaments.* 


CHAPTER  II. 

tiF  THE  SKULL. 

27.  Tlie  skull,  a  strongly  framed  cabinet  containing 
several  organs  whose  security  from  concussion  is  essen- 
tial to  life,  rests,  ]Kii.''ed  as  on  springs  and  cushions, 
at  the  summit  of  the  vertebral  column.  It  is  divided 
into  two  parts  :  the  rrauimn  above  and  behind,  the 
fact  below  and  in  front. 

The  former  consists  of  eight,  the  latter  of  four- 
teen bones.  iiesides  these,  the  head  contains  six 
ossicula  au.dit.''.^,  thirty-two  Icetk,  and  several  iri'egular 
pieces. 

OF  T.'IL  CK.VXIAL  BONE.S. 

2S.  Four  are  single  and  median,  the  orcipilal  bo- 
bind,  the  frijiii'il  before,  tlie  a/i/icnoid  and  ethmoid 
i:iterpo.sed  at  tlie  base  ;  four  lateral  and  in  pairs,  the 
t'xi)  parleUxl  above,  the  two  ti:iiijiond  below. 


or  T!1K  OCCIPIT.\L  liONE. 

20.  Thii  bone  is  situated  at  the  posteiior  and  in- 
ferior part  of  the  cranium,  and  I'esembles  in  sliape  a 
W,-;nge,  curved  upon  it.-elf.  It  has  a  posterior  ver- 
tical, arid^  an  anteri'>r  horizontal  portion  ;  and  presents 
for  exariiiiia-.ir/n  two  HHrJ\u:i:.i,  foui-  Ijordtrn,  and  four 

■ji).  .Suf.FArKK.    E.ri,.i-',',r.     Presents,  beginning  at 

^  •  fh':"-  .nr';5(,  riiimf;rf,iiM,;,i„l  tln-ir ;itt;i<-liin<!nts  so i-niiiiilii':ilril 
U.^X  ■.■n-jUmi-^  -(ii'.rt  or  a  coiiii.l.'ti'  di-soriiilion  would  Lc  mI'  lilllc! 
s(.rvi  .■.  .;.'n  to  fi;f- ailv.:iii:iv|  Hf.,,|,,.,,|.;  vihu  is  tlii;n;i;iri.-  rc'lorn  J 
Ut  tr*:iiti.H-js  on  UtjttUf^j. 


23 


OtClriTAI,  ].ONE. 


the  summit  of  tlje  vertical  portion,  and  passing-  round 
tlie  bone  downwaril  and  forward — first,  a  smoutit  sur- 
face, on  wliich  in  tlie  recent  state  a  muscle*  plays  ; 
secondly,  the  cctcrinr  occipital  liihcrosili/,  an  emineiice 
which  is  situated  lialf  way  between  the  summit  of  the 
bone  and  the  foramen  ma^'num,  and  gives  r.tlacliment 
to  a  ligament  ;i-  thirdly,  the  c.dcriur  occijiilul  cn  si ,  a 
ridge  passing  from  the  tuberosity  to  the  foir.mcn  mag- 
num ;  fourthly,  the  two  sujin'iur  ciirrnl  /i,as,  roiiyh 
semicircular  ridges  passing  outward,  one  on  each  side, 
from  the  occipital  protuberance:  fil'lldy,  the  two  i)t- 
fcrior  carrcd  lines,  passing  outward  parallel  to  the 
former  from  the  middle  of  the  cre-^t  ;  (these  ridges, 
with  several  rougli  depressionn  that  lie  between  them, 
give  attacliment  to  muscles  ;J)  sixthly,  the  funimcn 
■iiuKjuum,  a  large  elliptical  hole,  with  the  longest  dia- 
meter from  behind  furwai'd,  and  with  a  rounded  shel- 
ving margin  that  renders  it  more  extensive  above  than 
below  ;  (it  traiisujits  several  imiiortant  organs  ;§) 
seventhly,  on  each  side  of  the  for.-imen  magniim,  the 
occifiilid  cn>i(li/!i.<,  two  oval  eonv.  \  articular  surfaces, 
directed  downward  a?id  outward,  nearer  together  in 
front  than  behind,  rough  within  foi-  the  attacliment  of 
ligaments, II  smooth  and  cartila^ini lus  below  for  arti- 
culation with  the  athis,  and  iioundid.  externally  by  a 
rough  tubercidar  surfaic  for  the  attachment  of  a 
muscle,  11  before  anilbohind  by  the  ant,  rinr  and  jios- 
icriur  cauiii/lnid  fnx.nr  :  depressions  ju  rforated  by  holts, 
or  rather  canals,  w  hieli  are  called  alter  tliem  the  aiit(  riur 

♦  ()ci'iliil.i-IVonl:ilis,  t  LiLTanu'iitiim  luieluw 

t  Tlu'  suinrinr  nirvi'd  line  ::ives  all:irlniirill  by  ils  inievnill 
Ihinl  le  the  Irapi'/ius,  liv  ils  eMenial  Ivvo-lliinls  tn'  llu'  eecii'ilo- 
IVDlifalis  :iliiUlieslenin-ii:;isI..iileil^.  'I'lu'  lll■prrs^iens  l>eI\Mi'li  I  he 
Pt'iniein'iiliir  lilies  ;ill:irh  llie  ecitn|ilexus  iiileni.-ilfv.  the  s|ileiiius 
e.'ipili-  exlemiillv.  'I  lii'  iiih  riei-  eiirved  iir  si'inii-iri-iii:ir  line,  nlul  Ihe 
depressieiis  hehivv  it.  iriv,'  in-inin:i  iiiteni:ill.v  In  Ihi'  reeli  e^ipilis 
]instiei,  in;ij(irrs  iiud  lnillul■e^;.  e\lern;ill_v  In  I  in-  eliliiiui  siiperinres. 

§  The  s|)iii;il  eevil  :;U-1  ils  clni'lopes,  Ilie  veilelirnl  :nleiies,  iilld 
the  spiniil  :R'ees-(>i-y  ner\  es. 

II  The  otlulltiiid.  ^  lu'etu^  eiqiili^  l;lter;Jis. 
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and  posterior  condyloid  foramina. — The  anterior  con- 
diiloid  foramina  are  always  present,  they  run  from  the 
bottom  of  the  anterior  condyloid  fossfe  upward,  inward, 
and  backward,  to  terminate  in  the  interior  of  the  cra- 
nium, at  the  margin  of  the  foramen  magnum  :  each  trans- 
mits a  nerve.*  The  posterior  are  less  regular  in  size, 
and  often  wanting  on  one  side  or  both  ;  they  run  from 
below,  upward,  forward,  and  a  little  outward  ;  and 
open  above,  near  the  notch  which  contributes  to  form 
the  foramen  Licerum  posterius  :  (67)  each  transmits  a 
small  artery  and  vein  ; — eighthly,  in  front  of  the 
foramen  macrnum  is  the  basilar  surface,  rough,  hori- 
zontal, broader  behind  than  before,  and  presenting, 
in  the  middle  a  longitudinal  ridge  called  the  phu- 
rmgeal  spiine,i  on  each  side  depressions  for  the  inser- 
tion of  muscles  J 

Interior  or  Cerebral.  Concave  and  smooth  ;  pre- 
sents near  the  middle  of  the  vertical  portion  the  in- 
terior occipital  tuherositij,  exactly  opposite  to  the 
exterior  occipital  tuberosity.  This  central  eminence 
is  the  point  where  three  well-marked  venous  chan  • 
nel.s  meet  ;  one  vertical,  called  sulcus  lowjiludinedis  ; 
two  transverse,  called  sulci  I ransversales  or  lalerules ; 
the  former  passing  ui)ward  to  the  superior  angle  of 
the  b^me,  the  latter  outward  to  its  lateral  angles.  The 
lou^Mtudinai  channel,  which  generally  lies  somewhat 
on  the  ri;,'ht  of  the  median  line,  lodges  a  large  venous 
canal.^  and  its  margins  attacli  a  fold  of  fibrous  mem- 
brane. ' 

The  tran-iverse  channels  likewise  lodge  large  venous 
canal.s,*'  and  their  margins  attach  aiiotlicr  fold  of  fi- 
brous membrane.**  \V'here  these  three  channels  meet, 
which  is  usually  a  little  to  the  right  of  the  interior  oc- 

*  Ninth  <,r  hTpv/lo-mal. 

+  Thi<  att.if.'lif:H  the  tcii'linous  n\>)\c  oftlie  iili.'iryiix. 
X  k'-'.ti  capitis  .-mtir  j,  rnajori-H  and  iniiiores,  beliind;  superior 
ConHtrii.t/,r  of  the  pharjrii  ill  front. 

5  (.'in^itn'linal  »iiiu.<.  II  Fah  major  of  diira  niatcr. 

.  The  lateral  sinu-^m.  •  *  'I'ontoriuni  cerebclli. 
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cipital  protuberance,  there  is  a  dei>re3sion  in  tlie  bone.  * 
Passing  downwards  IVom  the  interior  occipital  tube- 
rosity to  the  foramen  magnum  is  the  liita-iur  ocripikil 
crest,  a  sharp,  sniootli  edge,  bifurcated  below,  corre- 
sponding in  situation  to  the  exterior  crest,  and  givino- 
attachment  to  a  fold  of  fibrous  uii'iiibrane  +  The 
channels,  and   the  crest,  just  ilescribed,  divide  the 
interior  surface  of  tlie  vtrtical  portion  into  four  fusi-w  ; 
two  superior,  called  anhrtil  fuss'C  of  l/ic  oirlpul;  and 
two  inferior,  called  cinhdlar  Umsxvf  Ihv  occ'jiul.  '  The 
cvrihrul  fossie  are  separated  from  each  other  by  the 
longitudinal  sulcus,  and  liounded  below  bv  the  trans- 
verse sulci  ;  they  are  smaller  than  the  cerebellar  fossaj, 
and  marked  with  cerebral  imiiressions.i'     The  vd-e- 
heltar  foss;B  are  separated  from  eaeli  other  bv  the  in- 
terior crest,  ;iml  Injiu  the  cerebral  Ibssa;  by  the  trans- 
Verse  sulci :  they  are  larger  than  the  Ibriiier.  and  jier- 
fectly  smooth.^    All  these  fossie  jireseiit  arterial  im- 
pressions.   In  front  of  the  crest  is  the  interior  opening 
of  the /«;■</)«(')/  /itdi/iiiiiii.  more  exlen.sive  than  the  e.v 
terior.     On  each  side  of  tlie  foramen  iiiaeinim  are  seen 
the  interior  orilices  of  the  niiiihih,!,!  fnni'iiilnn.  those  of 
the  jjos/nv'oi- external  to  those  ol  ihJ  a uti  rim;  ami  sur- 
mounted by  a  little  bony  aivh.     From  the' posterior 
condyloid  i'oraiiien   on  e.uli  si(;o.  a,  short  but  wiile 
groove  runs  baclavard  and  ontu.ard  :  it  lodires  part  of 
the  same  venous  canal  whii'li  is  contained  iii  tho  trans- 
verse groove,  but  its  i-elalions  r:iii  oidv  be  understood 
when  the  ci-anial  iiones  an-  uiiileii.     ^71.)     In  fi-,,nt  of 
the  foramen  magnuni  is  the  luixilm- 'ii-nm-i .  a  shadow 
longitudinal  depri'Ksion,  w  hieh  sli. pes  from  behind  up- 
ward a,iid  forward,  ami  lodges  an  important  part  of 
the  nervous  .system. ||    The  narrow,  ■|iorizoiit,:d  jiortion 

•  Fill-  llii-  rci-i'plion  of  llir  tni-i-iil:ir  1  Ii'i-opliili. 
t  'I'lir  fills  niiiior  {il'Ilic  iiiir:i  in:. tcr. 
j  'I'lu-y  m-i'ivc  llii-  iiii>ti-ri.ir  lulii-s  ol'lli  .  n-n-Li-nin. 
§  'flll'v  Ihc  lirlllisj)luTi.s  o,  Ihi- rci-i  lirlhl  ■! 

II  SIcdiilla  nbluiii.'.-i;:i. 
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of  the  bone  on  which  this  depression  occurs,  is  called 
the  ha.iilar  jiroccss  of  the  occipital.  This  process  pre- 
sents on  its  upper  surface,  besides  the  basilar  groove, 
a  narrow  channel  on  each  side,  which  unites  with  a 
corresponding  channel  on  the  petrous  portion  of  the 
temporal  bone  to  form  the  inferior  petrosal  groove; 
which  lodges  a  venous  canal  (of  the  s:une  name). 

•31.  A.VGLE.S.  The  superior  is  acute;  the  inferior  is 
truncated,  being  represented  by  the  square  anterior 
surface  of  the  basilar  process ;  this  surface  in  the 
child  is  articulated  with  the  sphenoid  by  cartilage,  but 
forms  a  perfect  osseous  union  with  it  in  the  adult.  The 
lateral  angles  are  veiy  obtuse,  and  correspond  in  situa- 
tion with  tie  outer  ends  of  the  transverse  grooves. 

32.  EoRDEF..s.  Superior.  Extends  from  the  lateral 
to  the  upper  angle  on  each  side,  is  deeply  denticulated, 
and  articulates  with  the  parietal.  Inferior.  Extends 
from  the  lateral  to  the  inferior  angle  on  each  side.  It 
Ls  divided  into  two  parts  by  the  jiu/tdur  process,  a 
short  stout  eminence  which  projects  outward  on  each 
side,  and  ha.s  a  square  cartilaginous  surface  at  its  ex- 
tremity, to  articulate  with  a  corresponding  surface  on 
the  petrous  portion  of  the  temporal  bone.  (tiO.)  Between 
the  jugular  process  and  the  lateral  angle,  the  occipital 
articulates  witii  the  mastoid  portion  of  the  temporal. 
Between  the  jugular  process  and  tlie  inferior  angle,  the 
infe.i-ii,r  margin  presents  from  beliind  forward,  first,  a 
notch,  which,  with  a  similar  one  on  tiiu  petrous  poi'tion 
of  the  t':riiporal  forms  t,\:i:  foramen  lary  ruiii  poslervus  ; 
thi.H  notch  i.s  often  divided  l^y  a  little  Ijony  ])rocess  into 
two  parts  ;  .leconrlly,  the  .li'd:  of  the  basil ur  process, 
whieii  is  ror.gli  and  iiroad,  slopes  f;-oni  behind  forwai  d 
and  inward,  and  articulates  with  tli'e  jietrous  ]iorlion  of 
th'j  temporal.  These  two  inferior  holders  instead  of 
rneetint;  to  form  a  true  inf.-rior  angle  are  Heparat(;d  by 
a  square  surface,  which  has  Ijoen  aire;idy  dcKcrlljed. 

Stkcctcrk.    Of  a  cllular    tissue  called  the 
(/'/-/'/'•,  between  two  compact  layers,  called  the  exln-i'ir 
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and  in/erior  /idles.  Tlie  iiUo-ior.  A-nm  its  extreme 
hardness  and  density,  has  been  called  the  vitreous  tuhle. 
The  exterior  is  less  dense,  but  toiiirher.* 

The  occipital  is  thick  at  the  ridges,  protuberances, 
cnndjles,  &o.,  but  in  the  centre  of  the  fossje  it  is  so 
thin  as  to  be  semitransparent  ;  at  these  points  it  is 
destitute  of  dij.lne,  and  its  two  compact  tables  come 
into  contact.  Dkvelopment.  Tlie  verticil  portion  is 
devehiped  by  four  centres  of  ossification,  which  unite, 
long  before  birth,  at  the  protuberance.  The  hori- 
zontal portion  is  develoiied  by  three  ossific  pt)ints,  one 
for  each  condyle  and  a  thii-d  for  the  basil.-ir  ]iroces3. 
Besides  these  seven  re;inlar  points,  an  additional  one 
is  observed  occasionally,  in  the  posterior  i)art  of  the 
marg-in  of  the  foramen  nia.gnnm.  Articulatioxs. 
With  the  parietal,  temporal,  sphenoid,  and  atlas,  by 
the  points  mentioned. 

OF  THE  SriJEXOID. 

3-1.  The  SniENoiD  is  a  wed-c-liUe  bone,  situated  at 
the  anterior  part  of  the  base  of  the  craidum,  and  ar- 
ticulated with  all  the  other  ci-anial  bones,  which  it 
binds  together,  so  as  to  contribute  materially  to  the 
strength  of  the  crainum.  It  has  been  compared  to  a 
bat  with  the  wings  e.\teniied  ;  ami.  for  convenience  of 
demonstration,  may  be  divided  into  IhhIi/.  or  central 
part;  i/retiler  )riii;/s,  and  lis.vr  iriii,/x,  extending  out- 
wards on  each  side;  and  rii^ini,!  prort.^.ies  projecting 
below. 

3d.  Eody.  Js  in  the  adult  conimuous  brhind,  with 
the  basilar  process  of  the  occipital  d',.]- which  rc.-ison 
Soennuering  and  Jleck.  l  have  described  thi'  s]dicno- 
occi|iilal  as  a.  single  bone'),  .and  ]uesenls  lor  examin:i- 
tion  si.v;  suifaccs.  SciiF.U'Ks.  Snji,  ,-ii:r  or  eirtlmtl. 
Presents  from  be  hind  forward— lirst.  a  sipiai'c  lamin.i, 
inclined  furwanl  :   whose  |iostcrior  aspect  iirosents  a 

•  Tills  cli'>cri]itio  i  applies  lo  Ilie  n.lt  cr.'inial  Ii.iul's  in  CTiiiTal. 
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shallow  depression,  continuous  with  the  basilar  groove 
of  the  occipital  ;  whose  lateral  Ijnrders  are  notched  for 
the  passage  of  a  nerve  ;*  and  wliose  two  up|)er  angles 
terminate  in  two  eminences,  which  vary  in  size,  shape, 
and  direction,  and  are  called  the  2'osfcrior  cliiioid  pro- 
cfi.-<(.<:j — secondly,  a  deep  dep7-ession  called  thdTttlui- 
ta.-ii  j'Msa,  or  sdl'i  tiurka,  which  is  bounded  behind 
b_v  the  lamina  that  has  just  been  described,  |jerforated, 
during  early  life,  with  many  little  foramina,  which 
transmit  nutritious  vessels  tn  the  bone,  and  filled  in 
the  recent  subject   by  a  peculiar  appendage  of  the 
brain -.i— thirdly,  a  small  tubercle  called  the  olivarij 
proce.u : — fourtldy,  a  shallow  transverse  depression, 
which  ends  at  each  side  in  the  optic  furameii^r-  it  lodges 
a  nerve, §  and  is  called  the  optic  groove: — fifthly,  a 
sniorith  surface,  presenting  in  the  median  line,  a  slight 
longitudinal  emineni;e  separating  two  shallow  depres- 
sions, which  receive  two  nerves.  ||    This  surface  is  pro- 
longed forward  into  a  sharp  angle,  whicli  articulates 
with  the  ellimoid  bone,  anil  is  called  the  ethmoidal 
procesn.    On  each  side  of  the  body,  just  e.^ternal  to  the 
sella  turcica,  th'^re  is  a  shallow  depre-sion,  which  first 
passes  from  behind  and  behnv,  vertically  upward  ;  then 
runs  li'.rizontally  forward  ;   and  then  bends  upward 
again.    It  lodges  a  venous  sinus,""  and  a  large  artery.'* 
I;  is  called  the  cJ.vernouH  f/roore.    Posterior.  Quadn- 
la'.errd  ;  covered  with  cartilage  and  ai'liculated  with 
Ih';  basilar  process  of  the  occipital  during  childhood  ; 
continuous  with  that  bone   in   the  adult.  Anterior. 
Presents  ih"  Of>';nirig  of  the  cavity  by  which  the  body 
is  hollowed,    'j'his  cavity  is  divided  by  a  vertical  i)late 
into  t/i'i  [lartH,  called  the  Hjilieiwidal  mim.HeH.  These 
?inir-<es  do  not  exist  in  children,  and  their  dimensions 
increa.so  with  age.    Their  form  is  various  ;  tin  y  aic 

*  Kit':ninl  0'  iil(/-:iiir"Mil  'r. 
+  They  nltvli  th"  tuntoriimi  ccr(;t)(:lli. 
t  I'ihiitriry  I.vly.  5  Optie  c'liiuiii'siin'. 

Olfactory.      '  (;:ivonioiis.  *"  (,';iroliil. 
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o.ten  subdivided  by  irrc-ular  osserMis  Inniinre,  .and  tlie 
septum  IS  ireqiiently  inclined  to  one  side,  or  incnm- 
piete,  or  perforated  by  a  hole.    Their  anterior  and  iii- 
Jenor  walls  are  jiai-tly  formed  by  two  thin  curved 
plate.s,  originally  .separate,  afterward  adherent,  and 
called  the  sphenoidal  I arbhiaUxl  bunts.    Their  orifices 
contracted  by  tlie.se  plates,  op.en  int..  (he  n.asal  t»«'J 
Luwer.  Presents,  in  the  centre,  a  prominent  trian-nlar 
•spine,  called  the  ro,lni„i,  an.l,  on  each  .side,  a 'd-ep 
l/ronrc,  covered  by  a  horizontal  projeetiu-  /„,„/„„ 
J  hese  part.s  serve,  as  will  be  luu-eafter  e.xplaine.l,  to  fix  on 
the  vomer  (10.,!.)     E.xternal  fo  ilie  lamina  on  each  side 
a  small  groove  runs  fn.m  behind  f.irwar.l  ;  it  is  some- 
times partially  c<.nvert.i.l  into  a  cviiial  by  a  thin  plate 
ot  bone  :  it  is  complete.!  in  the  articulated  skull  by 
the  sphenoid.al  pn.eess  ..f  the  pal.ate  bone,  (S!M  trans- 
mits vessels,"  mid  c.nlributes  to  form  the  ptervo-o- 
paLatine  canal.    (S;).,     L.,l,ral.     These  surfaces' are 
smooth  and  even,  they  give  attaehm.'ot  b.  the  -rcater 
wings  below,  to  the  l.'sser  wings  above  anil  in'ir.int 
;iml  are  marked  by  the  eavern'ous  grooves  alrea.lv  ,le- 
scribed. 

36.  GiiP.vTKR  WrN.is.  Tw,.  stn.ng  processes,  wl,ieh 
arise  h-om  the  si.les  of  the  b...lv,  pas.s" outward  a  little 
way,  and  then  curve  iipwar.l.  They  are  also  pr.ilon.-ed 
baekw.-ird  postermrly,  int..  a  sl^.-.rp  angle  c:,lh-.l  Ihe 
spiiic  0/  the  xphcio,,!.  wliiei,  H,.  i„t„  i |„.'Vetiriii.v  amde 
ionne.l  by  the  s,iuam..ns  .an.l  p.'li-,,us  p..rl i..iis^if  tlie 
tcmiioral  bone,  ami  is  pr..l,,iu:,,,l  ,l„winvaid  into  a 
.sharp  eminence  for  the  .■itt-ielinieiit  ,.f  ,a  muselef  and 
;i  bganieiit.+  'J'be  greater  wing  ))i-es,.iits  f,.r  ex.-iniina- 
tioii  three  snrfacs.  anil  :i  cireum(eroii.-e.  Sni|-.\ci;.s. 
Siipt  rlDi-.  Concave  and  marked  1. v  ci  i  ol. r.d  impre.ssinn.s 
and  arterial  grooves.;;  Piesenls.  :il  its  internal  pari, 
proceeding  from  behind  Ibrwanl.   fust,  the  /'. 


■  l't.TV-o-ii:.l:i(in.'.  +  r.:iMl,,r  (vinr  lli. 

I  llil.Tiial  hil.'ial  ..Cliiw.Tj.iw. 
§  I-'.Ji'iii.'.l  I.y  till'  ni.  nir.L'.'.il  ;  l  U  ]■;■. 
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spinosum,  a  short  canal  (sometimes  double),  which 
pierces  the  lu-ojecting  angle  that  has  been  described  as 
the  .</>/«e  0/  the  sphmoid,  and  transmits  an  artery;* 
secondlv,  the  foruiiien  ovale,  which  is  much  larger, 
and  transmits  a  nerve  ;t  and  thirdly,  the  foramen 
ro'.undum,  which  strictly  speaking  is  a  canal;  it  is 
directed  forward  and  a  little  outward,  and  transmits  a 
ner\e.^    There  is  sometimes  seen,  internal  to  the 
foramen  ovale,  a  little  hole,  the  orifice  of  a  canal  that 
descends  to  the  pterygoid  fossa  (38),  and  transmits  a 
small  vein  ;  it  is  called  the  foramen  Vcsalii.  Inferior. 
Convex,  and  divided  by  a  transverse  ridge  into  two 
portions  ;    a  superior,  larger,  concave  from  before 
biick'.vard,  convex  from  above  downward,  furrowed  by 
arteries,  §  covered  by  a  muscle, ||  and  belonging  to  the 
temporal  fo=sa ;  an  inferior,  smaller,   concave,  be- 
longing to  the  zi/r/oiiMtic  fossa,  and  also  covered  by  a 
muscle.^    It  presents  the  lower  orifices  of  the  fora- 
mina, spjinosum  and  ovule,  and  quite  at  its  posterior 
part,  the  irreirular  pointed  eminence  into  which  the 
sp'iifc  is  prolonged  below.    A  nterior.  A  smooth,  quad- 
rilateral surface,  directeil  forward  and  inward,  forming 
the  chief  part  of  the  outer  wall  of  the  orbit,  and  thence 
called  the  orhiUrr  pl'Ue  of  the  sp'i.cnoid.    It  is  bounded 
triern'dly  by  a  serrated  margin,  whicli  articulates 
v;i:h  the  m;dar  bone  ;   heloiv  by  a  rounded  border, 
■A-hich  contributes  to  form  the  spheno-maxillary  fissure  ; 
iii''.rn.'iUij  by  a  sharp  edge,  which  forms  the  lower 
boun'Liry  of  the  sphenoidal  fissure,  and  presents  at  its 
upper  fiart  a  no'cA  (sometimes  a  hole)  for  the  passage 
of  an  ar;';ry  ;**  and  nhore  liy  a  triangular  serrated  sur- 
face, which  arlicuhitcs  wilti  the  frontal  bone.  The 
orbitar  plat*;  .mirnetinies  presents  at  its  upjior  \nx\,  (uio 
or  two  small  h'.ili;H,  wiiich  arc  called  exlermil  orhilar 

•  M/Wnp  rncriin-.'.-.-nl.  +  Tliiril  divi.-ion  cil'.jth. 

i  ••■'foiirl  divi.ii'jri  (,f  :',tri.  5  l)i'o;>  tciiiiJor:il. 

I,  Tcrnjxjral.  •   r,\ti  vii,il  jitery^'oid. 

"  A  l.ranoh  of  the  o|)l.ll..  link-. 
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foranuna,   ami   transmit  small   arteries.*  CmcL-ii- 
FEKEKCE.  From  the  body  to  tlje  spiue  oftlie  sphenoid, 
the  grea  er  vv.rijr  presents  a  short  thick  maroj,,,  the 
outer  hall  ol  w.uch  articulates  \vith  the  petrous  portion 
or  the  temporal;  while  the  inner  half  contributes  to 
onu  the  Juramrulaccrum  medium  (G7),  and  presents 
the  ]>osterior  oriHce  of  the  rklkoi  canal  (3S)  (sur- 
n.ounted  by  a  little  triangular  process,  which,  «hen 
the  bones  are  united,  divides  the  foramen  lacerum 
medium  into  two  |,arts).    External  to  the  spine  the 
circundere.Hie  of  the  greater  wing-  p,,sents  a  concave 
serrated   hui  d.r  u  hich  articulates  with  the  squamous 
portion  ot  the  temporal.    It  is  beveled  at  the  expense 
0    the  u.ner  suiia,ce  below,  and  of  the  outer  surface 
above,  so  that  these  bones  mutually  overlap  each  other 
A  the  tip  ol  the  greater  wing  is  a  short  margin,  which 
IS  beveled  at  the  expense  of  the  inner  surface,  and  arti- 
culates with  the  anterior  inferior  angle  of  the  i.arietal 
Anterior  and  internal  (o  this,  ihe  circumference  pre' 
sents  a  serrated  triangular  space,  which  sepaiates  the 
three  surlaces  of  the  greater  whig,  and  articulates  with 
the  Irontid  :  it  lonns  tlie  uj.jar  boundary  of  the  orbitar 
plate  and  is  continuous  internally  \\itli  a  thin  niar.dn 
which  IS  the  uuar  boundary  of  the  orbitar  plate  and 
contributes  to  h.rm  the  .y,/niioi,/iil  //s.s-Hre     This  nrr- 
gw,  running  downward  and  inuaid,  joins  the  hodv'of 
the  sphenoid,  and  completes  the  eircumfcience  ol"  ihe 
greater  wing. 

37.  Lk.sskk  VA'iNo.s,  or  Proci-.sse.s  of  Ixcin \ssms 
Two  small  pointed  proccss.-s,  c^ach  of  uhich  lises  fioi'n 
the  side  ol  the  body  (at  a  point  antciior  and  sr,,orior 
to  the  origin  of  the  greater  wing^  l,y  ,uo  roots,  belweeii 
which  is  the  (V-/, ,■_/,„■,(,»,«.  a  r..un,|  ]t„]^.  directed  for- 
ward, outward,  and  a,  liitle  d.,unw:ird,  b.i- | he  ir uis- 
nussion  of  a  nervef  a.nd  an  artery.;.     'J'lie  iinj^r  root 

•  HiMiK-lic..*  (.niic  ,i,i,|,lk-  mraini;v;il.  nn,.  otuinrli  Mii-i.tie-^  llu' 
liii'lirjnial  li-1:iiicI.  '  ' 
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is  thin  and  horizontal ;  the  lower  is  thick,  obliciue, 
often  hollowed  by  a  cavity  which  forms  part  of  the 
sphenoidal  sinus  (3o),  and  marked  in  front  by  a  little 
tubercle  which  attaches  a  tendon  common  to  three 
muscles  of  the  eye.*  They  support  a  triangular  plate 
of  bone,  which  has  two  surfaces,  two  borders,  and  two 
extremities.  SuhfaCES.  tinpcrior.  Is  smooth,  wider 
internally  than  externally,  and  forms  part  of  tiie  an- 
terior fossa  of  the  floor  of  the  cranium.  Inferior. 
Eesembles  the  former  in  shape,  contributes  to  the 
roof  of  the  orbit,  and  forms  the  u])per  boundary  of 
the  sphenoidal  jis.nire,  ot  foramen  lacevum  anterius  ; 
which  is  a  triangular  fissure,  lying,  apex  outward,  be- 
tween the  greater  and  lesser  wings  of  the  sphenoid, 
and  forming  a  communication  between  the  cranium 
and  01  bit.  Border.?.  Posterior.  Concave  and  rounded, 
corresponding  to  a  fissure  of  the  brain. f  Anterior. 
Convex,  and  beveled  at  the  expense  of  the  lower 
sorface,  to  overlap  the  orbitar  plate  of  the  frontal,  with 
which  it  articulates.  ExTi:E5llTlES.  Outer.  Terminate 
in  thin  .sharp  points.  Inner.  Are  thick  and  blunt,  and 
extend  backward  over  the  sella  turcica,  under  the 
name  of  the  anterior  elinoid  //i-oresses  ;  they  frequently 
unite  with  the  po.sterior  elinoid  processes. 

38.  Ptei'.vooiI)  PliOCK.-i.SK.S.  Each  projects  vertically 
downward  from  the  point  where  tlie  borly  and  greater 
wing  unite.  It  is  iio'loweil  behind  hy  the  pterygoid 
fowl,  whiftii  is  filled  Ijy  a  inuscle,i  and  divides  the 
pToces.s  into  two  bi.iniwv.,  an  external  and  an  internal. 
The  e.vJtrv.al  lamina  is  wider,  shorter,  and  turned  a 
little  outward  ;  its  outer  surface  belongs  to  tlie  zi/rjoni.al ic 
fog.ia  (}■'/■<),  and  give^  attachment  to  amu.«cle;g  and 
its  inner  surface  contributes  to  the  iiieri/'joid,  /o«.-frt  just 
m'-n'ioned.  The  internal  lii.mina,  is  niucli  narrower 
and  \ijXi<^i:T,  quite  parallel  with  the  median  plane,  and 

*  Fnfmi.il,  "ntrrnal,  .m'l  infrrior  rfcti  inu.K<-lCT  ol'tlic  eve. 
t  Fi.»i!uraSylvii.  _  t  '"'enial  pterv^'iiirl. 

5  Iiitcnial  pterv^'/iil. 
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curved  outward  bulow  into  the  liinnnhir  pr'iccss, 
a  little  lifiok  round  wliicli  a  tendon*  turns:  by  its 
outer  surface  it  cojitributes  to  the  jileri/rjvid,  by  ils 
inner  to  the  vasal  fossa  :  wliile  its  posloj'ior  edge  I'ornis 
the  outer  boundary  of  the  posteriiu'  iqiertui'e  of  the 
nasal  fossa,  anil  gives  attachment  to  a  niuscle.t  This 
]date  moreover  presents  at  its  upper  part  the  srapliuid 
depression,  an  oval  shallow  cavity,  wliicli  gives  in- 
sertion to  the  muscle, J  whose  tendon  ])lays  round  the 
hamular  process.  Above  the  scaphoid  depression  is 
seen  the  posterior  orifice  of  the  vidian  canal,  which 
perforates  the  root  of  the  pterygoid  process  from  before 
backward,  and  transmits  vessels  and  nerves  of  the 
same  name.  The  pterygoid  process  presents  in  front, 
from  above  downward,  first,  (he  anterior  orifice  of  the 
vidian  canal  ;  secondly,  a  nunyin  which  articulates 
with  the  perpendicular  plate  of  the  palate  bone\Sy)  ; 
and  thirdly,  a  cleft  (formed  liy  the  bifurcation  of  the 
two  plates),  into  which  the  tuberosity  of  the  palate 
bone  is  received.  Superiiu'  and  external  to  the  anterior 
aperture  of  the  ridiaii  canal  appears  the  anterior 
orifice  of  the  /''>r((//;f'//  rnlniidi'ni:  a  relati(.>n  \\"hich  it 
is  important  to  rememli(;r. 

Stuuctuue.  Cellular  in  ils  thicker  ji.arls  :  elsewhere 
compact.  DuvELOr.MK.NT.  liy  seven  points  :  one  for 
the  body  ;  one  at  the  base  of  each  lesser  wing  :  one  at 
the  root  of  each  pterygoid  process  ;  anil  one  for  each 
internal  pterygoid  |date.  The  sinuses  are  gradu:dly 
developed  liy  i'.ge.  Al!  t'K  in.ATloxs.  'With  the  ethmoid, 
frontal,  parietal,  tempoial  and  oeeipilal  bones  :  also 
with  the  vomer,  sphenoidal  turbinated,  mahir,  and 
palate  bones.  Sometime-:,  mureovLi-.  it  joins  the 
upper  maxillarv,  by  the  .•mlrrioi-  burder  of  the  pterygoid 
process,  oi-  by  the  orbil:ir  plate  ^M'.). 

*  ( )|"  Itu-  riri'iilntli'Mis  iKii.it  i. 

t  SnpiTiiir  rntivlrii'lci-  iil'  llic  phiirMix. 

X  I'ilvumlU'.Mi.-  ii:ilan. 
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OF  THE  ETHMOro. 

39.  The  Ethmoid  is  a  light  cubical  bone,  situated 
at  the  anterior  part  of  the  base  of  the  cranium,  and 
consisting  of  a  vertical  plate,  which  forms  part  of  the 
septum  of  the  nose  ;  a  horizontal  plate  contributing  to 
the  base  of  the  cranium  ;  two  bundles  of  cells  hanging 
from  the  sides  of  the  horizontal  plate  ;  and  an  eminence 
called  the  criMa  (/alii,  projecting  into  the  cranium. 

40.  HoKizoxTiL,  or  Cribriform  Plate.  Fills  up 
the  ethmoid  notch  of  the  frontal  bone,  and  presents 
above ;  first,  in  the  middle  a  triangular  crest  of 
variable  size  and  form,  called  the  crista  galli.  The 
lower  border  of  this  crest  joins  the  cribriform  plate  ; 
the  posterior,  long,  thin,  and  slanting,  gives  attach- 
ment to  a  fold  of  hbrous  membrane  :*  the  anterior, 
short,  thick,  and  vertical,  articulates  with  the  frontal 
bone.  Its  summit  presents  two  little  eminences,  which 
generally  contribute  to  form  the  foramen  C(ecum{i7); 
its  sides  are  conve.x  and  smooth.  On  each  side  of  the 
crista  galli  the  cribriform  plate  is  concave  ;  pierced 
■with  the  olfartor>j  lioUs,  for  the  transmission  ofnervoua 
filaments, t  and  perforated  in  front  by  a  small  fissure 
for  a  particular  nerve.  J  On  each  side  of  the  cribri- 
form plate  are  several  half  cells,  completed  by  similar 
ones  on  the  frontal  ;  and  two  small  rjrooves  passing 
from  witiiin  outward  and  backward,  which  with  the 
frontal  form  the  internal  orliital  foramina  (more 
properly  called  canals).  The  anterior  is  often  con- 
nected will,  the  fissure  just  mentioned  by  an  oblique 
(/roove,  which  lodges  the  nerve  that  they  both  tians- 
rnit.^:  Tlie  posterior  gives  passage  to  a  small  artery 
and  v'-Au. 

41.  Vkrtk-jai.  I'i,.\tk.  Joins  the  transverse  by  its 
upper  border  ;  by  its  lower,  which  slopes  downward 

•  Fall  major  of  tliira  rnator.  f  OUnctorr 

X  .N'afial  twis;  of  ophthalmic  (liviKion  of  oUi. 
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and  forward,  it  articulates  with  the  vomer  ;  hy  its 
posterior,  which  is  vertical,  it  correRpoiids  to  the  sep- 
tum of  the  sphenoidal  sinuses  ;  while  its  anterior  is 
divided  into  two  parts  ;  an  vpiicr,  shorter,  and  sloped 
forward,  which  articulates  with  the  frontal  spine,  and 
the  crest  of  the  nasal  hones  ;  a  lower,  longer,  and 
sloped  backwards,  to  wliicb  a  cartilage*  is  attached 
On  the  sides  of  the  vertical  plate  are  seen  grooves,  and 
the  orifices  of  canals  whose  upper  extremities  appear 
on  the  cribriform  plate.  They  transmit  nervous 
filaments. t 

42  Lateral  Masses.    Each  presents,  crlcrvallj/, 
a  smooth  square  plate  called  the  os  planum,  which 
forms  part  of  the  inner  wall  of  the  orbit.  In  the  upper 
edi'e  of  this  plate  are  seen  the  notches  that  concur  to 
fonn  the  apertures  of  the  internal  orbitar  canals :  be- 
fore and  behind  it  are  several  half  cells,  the  anterior 
closed  by  the  lachrymal,  the  jiosterior  by  the  sphe- 
noidal turbinated  boiie :  hclow  it  is  an  uneven  surface, 
by  which  it  unites,  in  front  with  the  upjier  maxillary, 
and  behind  with  the  palate  bone.    The  inner  surface 
of  eajh  bundle  of  cells  (/.  r.  the  side  next  the  perpen- 
dicular plate)  presents  at  its  upper  and  i.osterior  part 
a  curved  lamina  called  the  supirlur  tnrhhuiird  hone  of 
the  ethmoid,  overhanging  a  horizontal  groove  called 
the  superior  medium,  in  which  is  seen  the  orifice  of  the 
poslcrlnr  ethmoid  cells.    Below  this  apjiears  a  second 
curved  lamina  (twice  as  long  as  the  first\  called  t.ie 
vikldle  turhiiHiled  Imne  of  the  ethmoid,  whose^  lower 
mar"in  is  iVec  and  thick,  and  whose  concavity,  directed 
oiitward,    contributes  to  form   the  midillr 
another 'horizontal  groove  which  presents  in  front  the 
orifice  of  the  untirinr  ethmoid  cells.    'J"hc  whole  ot 
this  surface  is  rough,  and  nuuked  with  grooves  and 
orifices  which  transmit  little  nerves.    The  cells  of  each 
bundle' arc  divided  liy      bony  lamina  into  two  sets, 

•  Triant'iilin  o;nMilai;<'  of  (he  no^,'.  t  Olla.tovy. 
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which  do  not  communicate  with  each  other.  Tlie  j^os- 
terior  are  the  .smaller  and  less  numerous  ;  they  open 
into  the  upper  meatus,  and  either  communicate  with 
the  sphenoidal  sinuses  behind,  or  are  clo.sed  by  the 
sphenoidal  turbinated  bones,  or  by  a  plate  belongin^f 
to  the  ethmoid  itself.  The  anterior  are  more  nume^ 
rous,  and  one  of  them,  'which  is  long  and  flexuous, 
opening  into  the  frontal  sinus  above,  and  into  the 
middle  meatus  below,  is  called  the  infandibulum.  In 
front  of  these  there  are  some  little  half  cells,  covered 
by  the  ascending  process  of  the  upper  maxillary.  So 
that,  in  the  united  skull,  the  ethmoid  cells  are  com- 
pleted by  the  frontal,  superior  maxillary,  lachrymal, 
and  palate  bones  ;  and  generally  also  by  the  sphenoidal 
turbinated  bones. 

43.  .Strccture.  Of  compact  tissue.  Development. 
By  tliree  p>oint3,  one  for  the  middle,  and  one  for  each 
latend  portion.  Solid  and  cartilaginous  in  the  child, 
it  becomes  in  the  adult  light,  laminated,  and  cellular' 
Aktici;latio.\.s.  With  the  sphenoid,  frontal,  upper 
maxillary-,  inferior  turbinated,  vomer,  nasal,  lachrymal, 
and  palate  bones  :  also  with  the  sphenoidal  turbinated 
bones,  which  often  form  a  complete  osseous  union 
with  it 

OF  THE  FROXTAL. 

41.  Thi.s  bono,  resembling  a  cockleshell  in  shape 
and  siiuate<l  at  the  anterior  part  of  the  cr.-.nium,  con- 
swts  of  two  portior,.s,  a  horizonlal  below,  a  vcrlkal 
abo/e;  of  these  the  latter  is  by  far  the  thicker  and 

ejiern/r  aspect. 

•t.^  H.„...ZO.VTAI.  PORTIO.V.  E.rtrrl<n-  „,i.rH.  U 
r.,ct«d  do-.nward,  and  presents  in  the  nnddlo  the 

tt  'ol!      '  filled  up,  when 

the  bone,  are  un.ted.  by  the  cribriforn,  ,,lat'.  of  the 
ethmo.d.    In  front  of  this  notch  appears  the  v„.al 
I)  l 
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sji/iit,*  a  sharp  thin  einiiienci.-,  wliu-h  projects  down- 
war(l';uid  forward,  articulating  in  front  witli  the  crest 
of  the  nasal  bones,  behind  with  the  perpendicular 
plate  of  the  etlinioid.  On  each  side  of  this  spine 
anpear  the  apertures  ofthe  fnwial  slniuscs]  two  cavi- 
ties, absent  in  the  child,  gradually  developed  by  age, 
extending'  in  the  adult  to  a  greater  or  less  distance  be- 
tween the  inner  and  outer  tables  of  the  vertical  por- 
tion of  the  bone,  and  comniuiiicatiiig  with  the  mfundi- 
buluni  (42)  The  situation  of  these  sinuses  is  indi- 
cated on  the  exterior  of  tlie  bone  liy  two  projections, 
observed,  more  or  less  distinctly  in  different  slvulls, 
iust  above  the  root  of  the  nose,  and  called  the  na.vd 
eminences.  To  return  to  the  ethmoid  ncleli ;  it  is 
bounded  on  each  side  by  a  narrow  space,  which  over- 
laps the  upper  surface  of  tlie  ethmoid,  presents  several 
half  cells  which  cover  the  corresponding  half  eel  s  of 
that  bone,  and  also  two  cp-nurrs  which  are  completed 
by  o-i-ooves  of  the  ethmoid,  already  described,  and  cou- 
triUiteto  form  the  internal  nrbilar  canals  (iO)  btill 
further  outward  this  asjiect  presents  on  each  side  the 
orhilor  ranlt,  a  smooth,  triangular,  concave  surface, 
which  presents  at  its  anterior  and  e.rtu-iud  part  the 
lachninud  fossa,  a  shallow  ilepression  for  the  reception 
of  a  idaiul  ;t  at  its  anterior  and  inlinial  ]iart  a  sliglit 
tuhcrcle  (or  depression)  I'or  the  attaclimeiit  of  a  fibrous 
pulley,  through  whicli  the  undoii  of  a  small  muscle^ 

is  reflected.  ,     i-.  , 

4(J  VkhticM,  PoUTUiN.  h.rtn-no-  asiHi-t.  J  resents 
in  the  median  line,  during  childhood,  a  vcrtu-al  suture, 
wliich  usuallv,  but  not  always,  disaj-prars  in  the 
adult  At  the  lower  eiui  .if  this  sutiiiv.  ami  just 
kbove  the  nasal  li.'leh,  are  the  ,ias,d  nnlmiios  above 
•  Vorj  rrai.-ile.an.I  prnrr.ihv  In-nl-rn  ..IVin  th,' M'p:n-:.l  ion  of  tllC 
'7  This  ,■111.  s,.:nT,.lv  iH.  1.  sn«r.,t..  tn-s:,    it  is  v:.i1ht..,s 

e.,vitv  (il'tlu'  surfiH'c, 

j  OblillllUS  SlllKTlOV  OClUl. 
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described.  On  either  side,  and  proceeding  frona  above 
downward,  are  seen,  first,  a  smooth  surface,  covered 
in  the  recent  subject  by  the  aponeurosis  of  a  muscle  ;* 
secondlv,  thfi  frontal  protuberance,  a  rounded  eminence, 
which  mdicates  tlie  point  wiiere  o.ssification  commenced, 
and  is  very  distinct  during  chiklliood  ;  thirdly,  the 
iapra-cilianj  rkhje,  a  curved  transverse  eminence,  cor- 
responding to  the  eyebrow,  continuous  at  its  inner  ex- 
tremity with  the  na^al  eminence,  and  separated  from 
the  frontal  pr.jtuberaiice  by  a  sli^dit  depression ; 
fourthly,  thp  supra-orbital  arch,  a  curved  transverse 
margin,  which  separates  the  vertical  from  the  hori- 
zontal portion  of  the  bone,  forms  the  anterior  boun- 
dar}  of  the  orbitar  surface,  and  presents  at  the  junction 
of  its  inner  and  middle  thirds  a  notch,  which  is  con- 
verted into  a  hole  either  by  a  bony  process,  or  a  liga- 
ment, stretcliing  across  it ;  it  goes  by  the  name  of  the 
supra-orbitar  notrh  or  foramen,  and  serves  for  the 
trunsniis.iion  of  vessels  and  a  nerve. f  The  supra- 
orbitararcii  i-i  surmounted  by  asliglit  transverse  depres- 
sion wliich  separates  it  from  tlie  s upra- ciliary  arch  ; 
and  it  terminates  at  each  end  in  a  serrated  process  : 
these  processes  are  called  respectively  the  internal,  and 
external,  anipij.ar  prowis.  The  external  anfjulur  process 
is  lliick,  prominent,  and  articulates  vvilh  the  malar 
bone.  Running  upward  and  backward  from  it  there 
i.H  a  prorjiineril  cui  vtd  line,  called  the  temporal  rid'je, 
whieii  joins  a  corre--[)onding  ridge  on  the  jjarietid  bone, 
and  giv»;s  atUi'jhinent  to  a  fascia.*  Behind  and  below 
tiii.s  ridge  the  bono  is  slightly  concave,  forms  part  of 
the  temporal  fos.sa,  and  gives  origin  to  a  nuiscle.  'i'lie 
^n'.'trn/j/.  r/itfjular prore^-ie.i  \':hh  prominent  than  liie 
exteri.al,  and  articulate  with  the  lachrymal  bones. 
iJetween  thern  i^  a  rough  serrated  interval,  called  the 
no^'d  noteh,  which  articidates  in  the  mi<ldle  with  the 
nasal  bones,  and  on  each  side  with  the  n.-i..-,-i,l  iiru(  ess  of 
the  upf)';r  iijaxill  iry. 

•  T';ri)f<'<ral.  t  I'miiliil. 
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47.  Vertical  PoUTiON.  luh  riur  aspcrt.  JIaiked 
in  the  iiiitUUe  willi  a  vertic;il  ^fi-oove,  which  is  c.-illtd 
siilrnsluVf/iliidliMlix,  or  llic  f/rijufr  fur  tin-  loiiiiiti'dhidl 
sinus,  ;uid  lodges  tlie  venous  canal  of  tliat  name. 
Several  small  irregularly  shaped  I'ossre,  for  the  recep- 
tion of  certain  little  bodies  discovered  by  and  named 
after  Paccliioni,  are  seen  on  each  side  of  this  groove. 
Its,  margins  nnite  Indow  to  foini  a  ridge,  called  the 
crisia  fruvtalix,  to  which  a  fold  of  fibrous  membrane* 
is  attached.  'Phis  crest  terminates  below  at  a  small 
canal  called  the  furti men  nu-ani.  which  is  generality 
completed  by  the  ethmoid  (W)-.  it  lodges  a  process  of 
fibrous  menibrane  h  and  frc(iuently  transmits  a  minute 
vein.  On  each  side  of  the  longitudinal  sulcus  is  a  con- 
cave surface,  traversuil  hy  artci'ial  furrows,  marked 
with  eminences  and  depressions  which  fit  the  convolu- 
tions of  the  hi'ain,  and  pi'esenting  in  the  middle  a  shal- 
low dejiression,  called  ihr  Jruiitui  fusm,  correspondent 
in  situation,  and  i>i-oportionate  in  size,  to  the  iiontal 
pro/ iiljcni lice  of  the  exti-rior  surface. 

■18.  Hdiuzo.NT.',  L  rduvnix.  Jnli  rlm-  aai^rii.  Pre- 
sents, in  the  middle,  Ih:  '  l/i  iimidul  imlrli.  and  on  each 
side,  the  conve.v  upper  surface  of  the  ui'hiliir  jiliilcs, 
smooth,  strongly  nnirked  with  cerelo-al  impressions, 
and  forudng  (lait  of  the  lloor  of  the  ci'anium. 

1!).  J\l  AlUil.NM.  Virliriil  jinrtinii.  Thick,  denticu- 
lated, curveil,  c\it  ohliiiuely  .-it  the  expense  of  the  in- 
terior sui-face  .above,  of  the  exlcrlni-  liclow  ;  .articulated 
with  the  p.ai-ielal  bones,  whicli  it.  su|iports  lielow.  but 
overlaps  and  rests  npi'O  .-liiMVe.  'I'Ins  margin  termi- 
nates below,  on  (  ai'h  side,  in  :i  I  riangular  rough  sur- 
face, which  arlirufili's  \m;1i  the  L:realcr  wing  I'f  the 
sphenoid,  1/ m  iyi.ihil  y,,,  I .  'I'hin.  nearly  straight, 
intenaiptrd  in  llie  middle  by  llie  el  hnioiil.-d  ii..;.  h.  be- 
veled at  the  i:.\j'ense  of  thr  inli'rior  -ui  laer.  and  .artaai- 
laled  with  the  lesser  wings  of  the  sphenoid. 

•  l"aL\  ia;!jiir  of  (lnr:i  nialcr.       t  I'tu'  li]!  .f  tlu'  r.il\  in^ij^r. 
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50.  Steuctuee.  Horizontal  portion.  Of  a  tliin 
compact  laminn.  Vertical  portion.  Of  a  cellular 
diploe,  contained  between  two  compact  tables,  of  which 
the  estei-iov  is  thick  and  tough,  the  interior  thin,  but 
very  hard  and  brittle,  hence  called  vitreous.*  Deve- 
lopment. In  two  separate  pieces,  by  two  points  of 
ossification,  situated  at  the  frontal  eminences.  Akti- 
CLLATlo.vs.  "With  the  parietal,  sphenoid,  ethmoid, 
luisal,  superior  maxillary,  lachrymal,  and  malar  bones, 
by  the  points  described. 

OF  THE  PARIETAL  BONES. 

51.  A  pair  of  large  flat  bones,  situated  at  the  upper 
and  lateral  parts  of  the  cranium,  irregularly  quadri- 
lateral in  form,  and  presenting  for  examination,  two 
na.-faces,  four  anrjles,  and  four  cdijes. 

52.  Surfaces.  Exterior.  Convex,  smooth,  pre- 
s^jnting  in  the  middle  an  eminence  called  the  ptarietal 
protuberance,  which  surmounts  a  curved  ridge,  con- 
tinuous with  tlie  temporal  ridrje  of  the  frontal,  (46)  and 
forming  the  superior  limit  of  an  uneven  surface,  which 
is  marked  with  arterial  furrows,  gives  attachment  to  a 
rnu.acle,t  and  belongs  to  the  temporal  fossa.  Interior. 
Concave,  marked  with  cerebral  impressions,  and  with 
arterial  furrows  which  run  upward  and  backward  from 
the  anterior  inferior  angle.  Along  the  upper  margin 
runs  a  half  groove,  which,  with  a  similar  one  on  the 
opposite  bori",  forms  a  longitudinal  furrow,  continuous 
W;th  the  longitudinal  furrow  of  the  frontal  before,  and 
with  the  longitudinal  furrow  of  tlie  occipital  behind  ; 
it  transmits  a  venous  sinus.:!:  On  each  side  of  this 
groove  are  seen  several  small  ['acchioaian  fossa:.  (47). 

5-5.  Edoe.-'.  Hajii/rlor.  The  longest ;  straight,  den- 
ticulated, and  joined  to  the  opposite  Ijone  to  form  tho 
tu'jdl'd  suture.    Inferior.     JJividcd  into   three  por- 

•  TitU  strnct.ire  i»  a  ifcneral  characteristic  of  I  lie  lint  Ijuiics  of 
the  cr.ininrn. 

t  The  tein;wal.  %   Tlit  lijiit,'ituiliiial. 
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tions ;  an  anterior,  straight,  tliin,  beveled  at  the  ex- 
pense of  tlie  outer  surface,  and  overlapped  by  tlie  end 
of  tlie  greater  wing  of  the  splienoid  ;  a  middle,  eurved, 
thin,  beveled  at  the  expense  of  the  outer  surface,  and 
overlapped  by  the  squamous  portion  of  the  temporal  ; 
a  poslerior,  straight,  thick,  serrated  and  artieuhiled 
with  the  mastoid  j^ortion  of  the  tenipoi-al.  Anterior. 
Joins  the  frontal,  forming  the  eoroual  suture:  it  is  cut 
obliquely,  in  such  a  manner  as  to  overlap  the  frontal 
below,  to  be  overlapped  by  it  above.  Posterior.  Joins 
the  occipital,  forming  the  lavitidoidat  suture.  The  pa- 
rielcd  foramen,  a  hole  for  the  tran.smission  of  a  vein,* 
is  seen  at  the  upper  part  of  this  suture,  or  at  the  upper 
part  of  the  parietal  bone  near  it. 

54.  Angles.  Anterior  superior.  A  right  angle, 
substituted  in  childhood  by  a  meiubranous  part,  called 
the  superior  fontanelle.  Anterior  inferior.  Prolonged 
downward  and  forward  to  fit  into  the  angle  between 
the  frontal  and  sphenoid,  and  marked  internally  by  an 
arterial  groove.f  Posterior  superior.  An  obtu.se 
angle,  whicli  corresponds  to  the  junction  of  the 
sagittal  and  lambdoidal  sutures.  (03)  Posterior 
■inferior.  A  truncated  angle,  which  joins  the  mastoid 
portion  of  the  tem|)oral,  and  is  grooved  horizontally 
by  a  venous  channel:!:  continuous  with  the  transverse 
one  that  has  been  described  on  the  occipital.  (30) 

55.  DEVELor.MENT.  By  one  ]ioint  of  os.sifioation, 
at  the  parietal  protuberance.  Auticlm.atio.ns.  To 
its  fellow,  to  the  front.-d,  sjihcnoid,  temporal,  and 
occipital,  by  the  points  dcrcribed. 

OF  THE  WOIOIIAN'  liOXKS. 

5().  These  arc  irregular  bones,  of  variable  form 
and  size,  occurring  in  the  sutures  of  the  cranium, 
and   chieHy    in    the  S(i;/itlal   and    lanilidoidid.  ((i3) 

*  One  ofllio  riiiis^;nrv  veins  of  Smiluritii. 
t  For  till'  miiidlc  mi'nini.'1'iil  ;irlL')'v. 
j  For  the  Iriuisvorsu  sinus. 
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The  npper  angle  of  the  occipital,  and  the  anterior 
superior  angle  of  the  parietal,  are  sometimes  suljsti- 
tuted  by  quadrilateral  Wormian  bones  of  consider- 
able size.  The  extremity  of  the  greater  wing  of  the 
sphenoid,  and  the  anterior  inferior  angle  of  the 
parietal,  are  also  occasionally  formed  by  Wormian 
bones.  I  have  seen  a  skull  in  which  one  half  of  the 
lambdoid  suture  was  formed  by  large  Wormian  bones, 
disposed  in  a  douljle  row,  and  jutting  deeply  into  each 
other.  Dumontier  mentions  a  similar  one ;  and 
Bourgery  refers  to  another  specimen  of  the  same 
kind  in  the  Anatomical  JIuseum  of  Val- de-Grace. 
Beclard  has  described  a  skull  in  which  the  whole  of 
the  occipital  bone  above  the  upper  curved  lines  was 
formed  by  two  large  triangular  Wormian  bones, 
united  by  a  vertical  suture,  continuous  with  the  sagittal. 
I  have  seen  a  skull  (now,  I  believe  in  the  possession  of 
Dr.  Todd)  which  pre.sents  a  similar  aiTangement.  In 
other  instances,  they  are  no  bigger  than  a  pin's  head, 
very  numerous,  and  formed  entirely  in  the  outer  table. 
Accordincr  to  M.  Cloqiiet,  they  never  occur  at  the  base 
of  the  cranium,  and  seldom  in  heads  of  a  rounded 
form.  My  own  observations  compel  me  to  differ  from 
M.  Cloquet  on  both  these  points.  I  have  examined 
more  than  100  skulls  of  various  nations,  and  have 
often  found  the  Wormian  bones  numerous  in  rounded 
hea/1.?,  and  comparatively  few  in  others  of  an  oblong, 
or  mis;diap<;n  fomi.  To  take  a  single  instance;  the 
Turkish  akuli  in  the  iMuscum  of  Bartholomew  Hos- 
pital (marked  No.  21)  presents  four  large  Wormian 
bones,  and  several  smaller  one.s  ;  while  of  the  African 
skulls  there  are  two  (Nos.  2  and  10)  which  contain 
scarcely  any  of  these  bones.  Yet  the  former  has  the 
globular  shape  peculiar  to  tlie  skulls  of  the  'I'urkish 
nation  ;  anrl  the  two  latter  are  well-marked  s|)ecimenH 
of  the  elongated  negro  cranium.  Again,  I  have  a 
sphenoid  hone,  whoso  lesser  wing  presents  a  small 
Wormian  hone,  now  adherent  by  a  kind  of  suture,  but 
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evidently  developed  originally  as  a  separate  piiece.  : 
And  I  have  also  found  (in  tlie  museum  of"  King's 
College)  a  skull  in  whieli   the  suture  between  the  ; 
sphenoid  and  ethmoid  bones  presents  deep  denticula-  i 
tions  (some  a  ((uarter  ol'  an  inch  long),  and  contains  | 
four  distinct  AVormian  bones.    I  mention  these  facts 
because  tliey  api)ear  to  suggest  some  modification  of 
the  received  theory  of  the  formation  of  Wormian 
bones,  as   I  shall  endeavour  to  show  in  another 
place.     Their  use  is  questionable.     Bichat  believes 
that  they  are  designed  to  strengllien  the  cranium.  I 
am  rather  inclined  to  think  with  Ciiiveilhier,  that 
tlioy  are  irreguhir  produclions,  not  at  all  essential  to  | 
the  mechanism  of  the  skull  ;  fiU'  they  are  sometimes  ■ 
<juite  smooth  and  undenticuhiled  at  the  margin  ;  and,  I 
when  small,  are  often  enclosed  between  the  denticula-  | 
tions  of  one  and  the  same  bone.    To  which  may  be  1 
addeil,  that  wdien  they  are  nnecpuilly  distrilnited  over  I 
the  cranium,  we  do  not  find  the  side  in  which  the}'  i 
are  most  numerous  stronger  or  more  dilficult  to  dis-  1 
articulate  th.'in  the  other.     However,  I  have  oliserved  i 
in  several  skulls  a  pair  of  oval  AVormian  bones,  equal  : 
in  size,  and  placed  one  on  each  side,  about  an  inch 
and  a  half  from  the  median  line, — the  same  point  at 
wiiich  a  remarkably  large  .■ind  long  denticulation  is  fre- 
quentl}'  seen.     Certainl}',  it  is  [lussible  that  in  such  in- 
slauces  they  may  act  somewhat  in  the  nnmner  of  cramps, 
to  hold  the  occipital  and  jiarietal  bones  together. 

In  structure,  develoimient,  and  mode  of  articula- 
tion, tliey  rcseudilc  the  other  cranial  bones. 

OF  THE  TEMPOU.M,  IKiNKS. 

!'>7.  A  |iair  of  com]dex  lioms,  situated  at  the  lateral 
and  infeiior  jiarls  of  tlie  cranium,  and  divided  into 
three  poi'tions  :  the  .■•■'/('((//loi/.s',  .■uiti'nor  and  superior: 
the  Hi»«/()i(/,  posterior;  .■inr!  I  lie ?r(.«.y.  projecting  in-  i 
ternally  from  the  point  of  iuiiclinii  ol'  the  two  former  : 
these  parts,  separate  in  childliood,  form  but  one  piece 
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in  the  adult.    Their  surfaces  and  borders  will  be  de- 
scribed in  succession. 

5,S.  Squamous  Portiox.  Exterior  surface.  Smooth, 
convex,  and  marked  slit;htly  with  arterial'"'  impres- 
sions :  it  gives  attachment  to  a  muscle, +  forms  part  of 
the  temporal  fossa,  and  is  divided  from  the  n)astoid 
portion  by  a  curved  rid'je.    This  ridge  is  continuous 
with  one  on  the  parietal  bone  ;  (52)  it  attaches  an 
aponeurosis, i  and  forms  the  posterior  boundary  of  the 
temporal  fossa.    At  the  lower  part  of  the  exterior 
surface  arises  the  zygomatic  process  ;  a  flat  branch  of 
bone  which  has  two  surfaces  and  two  edges  ;  which 
mns  first  outward  and  then  forward  ;  and  which  is  so 
twisted  that  while  running  outward  its  surfaces  are 
superior  and  inferior,  but  while  running  forward  its 
ed'jei  become  superior  and  inferior.    The  upper  edge  of 
this  process  is  long,  thin,  level,  and  attaches  an  apo- 
neurosis     the  lower  is  short,  thick,  curved,  and  gives 
origin  to  a  muscle.  §    The  oiitcr  surface  is  convex  and 
subcutaneous,  the  inner  concave.    The  extremity,  cut 
obliquely  at  the  expense  of  the  lower  edge,  and  (gene- 
rally) of  the  outer  surface,  is  serrated  for  articulation 
with  the  malar  bone.    This  process  arises  by  two  roots, 
the  dfescription  of  which  shall  follow  that  of  the 
glirnoid  cnxify.    This  is  an  oval  depression,  directed 
downward,  forward,  and  a  little  outward,  and  divided 
by  a  narrow  .slit,  called  the  tilaserian  Jissure,  into  two 
part.H  ;  an  anterior,  formed  in  the  squamous  portion, 
and  covered  with  cartilage,  for  articulation  with  the 
condyle  of  the  lower  jaw  ;  a  posterior,  less  even,  and 
non- articular,  whicli  is  formed  chiefly  by  the  vaginal 
pn->ce33  of  the  petrous  portion,  and  lodges  jiart  of  a 
gland., I    The  Oiiuerian  fumre,  which  effects  this  di- 
vi.sion,  lea/Is  \uV>  the  tympanum,  and  transnnts  a 
tendon,  a  bony  proce.ss,  and  soine  vessels.  (MO)  Of 

•  Of  the  'leep  t<frnp<,ral  artcrie.H.       t  The  temporal  imi.'iijk'. 
X  The  U-^ny,!-^\.  5  The  m.-issclcr. 

II  The  paroti'l. 
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the  roots  of  the  zygomatic  process,  the  anterior,  which 
is  also  inferior  and  transverse,  forms  tlie  front  boun- 
dary of  the  glenoid  cavity,  is  covered,  in  the  recent 
state  with  cartilage,  and  is  continuous  with  a  lijge 
that  runs  horizontally  forward  on  the  temporal  bone, 
to  join  the  horizontal  ridge  seen  on  the  outer  surface 
of  the  gi  eat  wing  of  the  sphenoid  :  (30)  the  jioi^lerioj; 
also  superior,  subdivides  into  two  branches  ;  an  m- 
ferior,  short  and  tubercular,  which  terminates  at  the 
outer  end  of  the  Glaserian  fi.ssure  ;  a,  tsupei'ioi-,  lihewise 
posterior,  wliicli  sweeps  upward  to  the  circumference 
of  tlie  bone  ;  being  in  fact  identical  with  the  curved 
line  that  has  been  already  described  as  dividing  the 
mastoid  from  the  squamous  portion.  Ju.st  where  the 
anterior  and  posterior  roots  unite  to  form  the  zygo- 
matic process,  there  is  a  tubercle  for  the  attaelnnent 
of  a  ligament.*  Intcriur  asjitct.  Concave,  marked 
w'th  cerebral  impressions  and  arlerial  furrows.  Uunlci: 
Thin,  semicircular,  and  beveled  at  the  e.\])ense  of  the 
intei-ior  surface,  at  the  vjijicr  part,  whei'e  it  overlaps 
the  iiarietal  and  forms  the  sijuamous  suture  ;  (63)  thick, 
denticulated,  and  beveled  alternately  at  the  expense 
of  the  interior  and  e.xterior  surface,  at  its  tuurr  and 
anleriur  pai't,  where  it  articulates  with  tlie  sjihenoid. 

59.  JMa.stoid  Portion.  RrtiyUir  aspccl.  Pi-esents, 
at  its  upper  jiart,  a  rough  surface,  perforated  by  a 
hole  called  the  viu.itiml  furaincii.  'J'his  hole  transmits 
vessels  :i-  its  position  and  size  ar-e  irregular ;  it  is 
often  found  in  the  sutm-e  lielween  the  mastoid  portion 
of  the  temporal  arui  the  occipital.  The  mastoid  por- 
tion is  ]irolonged  inferiorly  into  a.  lai'ge  conical  emi- 
nence, called  the  miiKtuid  jiroci This  pi-ocess,  which 
presents  many  varieties  of  size  and  ibiin  in  diiferent 
individu.als,  gives  attachment  to  sevei-al  muscles. J 
Jntcrior  ii^jKCt.     Pr-csent.s,   above,  a  dec]i,  curved, 

*  ICxtoniiil  I:itfr;il  nl' lower  j.-nv. 

t  A  .siriall  iirliTv.  ami  :ui  rmi.-^sary  vi.in  of  .^antorini. 
j  Sti'nio-mabtoiii,  traclutu-iu.istoiil,  tpU'iuus  uaiiiiis. 
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veno'is  channel  (into  which  the  mastoid  foramen,  just 
described,  opens).  This  channel  is  continuous  with 
the  transverse  groove  formerly  described  on  the  occi- 
pital (30)  and  p  irietal  bones,  (51)  and  transmits  the 
same  sinus.*  Below  it  appears  the  internal  side  of 
the  mastoid  process,  marked  with  the  digastric  groove, 
•which  attaches  a  muscle  of  the  same  name  ;  and,  more 
internally,  with  the  occipital  groove  (parallel  to  the 
former,  but  much  smaller,  and  often  not  distinctly 
seen),  which  transmits  an  artery  of  the  same  name. 
Borden.  Rough  and  serrated  ;  the  s!t/)crto)- articulates 
'  with  the  parietal  ;  the  posterior  with  the  lower  border  of 
the  occipital,  between  its  jugular  process  and  transverse 
angle.  A  ngle  This  is  the  hindmost  point  of  the  bone, 
formed  by  the  junction  of  the  two  borders  just  described. 

60.  PiiTROCS  PoRTio\.  A  Very  hard  pyramidal 
process,  which  contains  the  organs  of  hearing,  and 
presents  for  e.xarnination  a  hase,  a  truncated  apex, 
three  vlgfg,  and  three  surfaces.  Of  these  surfaces 
the  anterior  and  posterior  are  situated  within  the 
cranium  :  while  the  inferior  is  seen  on  its  exterior 
asfject.  The  e.xact  direction  of  the  three  surfaces  is  as 
follows.  The  anterior  looks  upward  and  inward,  as 
well  as  forward  ;  the  posterior  looks  upward  and 
outward,  as  well  aa  backward  ;  the  inferior  looks  a 
little  inward  and  backward,  as  well  as  downward. 
The  exact  direction  of  the  entire  process  is  from  with- 
out, inward,  forward,  and  a  little  downward.  Ba.SE. 
The  up{)»:r  part  of  the  base  is  entirely  concealed  by  the 
.squamous  and  mastoid  portions  to  which  it  is  fixed  ; 
but  its  lower  part,  appearing  in  conseipiencc  of  the 
divergence  of  those  portions,  prescTifs  the  oval  ex- 
panded orifice  of  the  meatan  audilorius  exiernus,  a 
canal  lea/ling  to  a  chamber  in  the  [)Otrous  firocess, 
called  the  'i/infianani.  This  orifice  lii;s  between  tlie 
mastoid  process  and  the  glenoid  cavity  ;  its  lower 


*  Tr.iiisverifc. 
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inargin  is  roiiyli  for  the  attacliment  of  the  cartilage 
of  the  eai-,  and  formeil  by  a  curved  phite  of  bone 
common  to  it  and  the  glenoid  cavitj'  ;  its  i.i]iper  margin 
is  generally  sniooth  and  rounded.  The  description  of 
the  canal  itself  will  be  included  in  that  of  the  ear. 
(144)  SunF.\CES.  Anlciiur.  Continuous  with  the 
interior  surface  of  the  .squamou.s  portion  ;  to  which 
it  is  joined  by  a  sort  of  suture,  that  remains  distinct 
even  in  old  age,  and  indicates  the  original  separation 
of  these  two  portions  of  the  bone.  It  is  marked  with 
cerebral  impressions,  belongs  to  the  middle  fossa  of 
the  cranium,  and  presents  in  front  a  small  shallow 
(jroove,  leading  backward  to  an  aperture  called  the 
hiatus  Fallopii ;  which  opens  into  a  canal  called  the 
aqucductvs  Falltipii.  (1G4)  The  groove,  which  is 
sometimes  double,  lodges  a  nerve*  and  a  small  artery, 
which  enter  the  aperture,  and  pass  along  the  canal. 
Just  in  front  of  it  this  surface  presents  a  notch  or 
deficiency  ;  so  that  the  carotid  canal  which  lies  imme- 
diately below,  is  here,  as  it  were,  unroofed.  Above 
this  notch  there  is  a  depression,  generally  shallow,  but 
sometimes  deep  and  ilistinct,  for  the  reception  of  a 
nervous  ganglion. f  Lastly,  above  and  behind  the 
hiatus  Fall(i|)ii,  this  surface  presents  an  eminence, 
which  indicates  the  position  of  the  .superior  scmiciy- 
cuhir  cainil.  (155)  Poslirior.  Continuous  w^ith  the 
interior  surface  of  the  mastoiil  portion,  marked  with 
cerebral  impressions,  and  belonging  to  the  ]iosterior 
fossa  of  the  cranium.  It  jircscnts,  nearly  in  the 
centre,  the  smooth  rounded  orifice  of  the  mtiilux  audi- 
torius  intfrnus ;  (Itil)  and  behind  this  a  little  slit, 
covered  by  a  tfriangidar  plate  of  bone,  and  forming 
the  expanded  orifice  of  a.  mimito  canal,  called  the  aquc- 
ductus  vtslibnti.  il54)  Between  these  two  apertures, 
but  on  a  sonicwh.-it  higher  level,  there  is  a  little 
depression  of  variable  form  and  size,  which  gives  at- 

*  t.'ninial  br;nu-Ii  iit  viiliiiii  ihtvi'. 
t  (.lasscriim  ^Mn£,'li(m  urolli  norvo. 
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tachtnent  to  a  slip  of  fibrous  membrane*  and  transmits 
a  little  vein  into  the  cancellous  tissue  of  the  bone. 
Inferior.  An  uneven  complex  surface,  which  forms 
part  of  the  base  of  the  cranium,  and  presents,  passing 
from  the  summit  towards  the  base  of  the  process  {i.  e. 
from  within  and  before,  outward  and  backward),^  the 
following  objects  ;  first,  a  rough  quadrilateral  surface, 
■which  gives  attachment  to  two  muscles  ;t  behind  this, 
two  holes,  one  round  and  very  large,  situated  exter- 
nally ;  the  other  triangular  and  very  small,  situated 
close  'to  the  posterior  border  of  the  process.  The 
former  is  the  lower  aperture  of  the  carotid  canal ;  the 
latter  is  the  lower  aperture  of  the  aqueductus  cochleca. 
The  carotid  canal  runs  from  its  lower  orifice  at  first 
vertically  upward  ;    then,   making  a  sudden  bend, 
pa.%se3  horizontally  forward  and  inward,  so  that  its 
other  end  appears  at  the  summit  of  the  process.  It 
transmits  a  large  artery,^  and  some  nervous  filaments. § 
The  a/pMductuH  cochlere  will  be  described  with  the  in- 
ternal ear.  (163)    Behind  these  holes  is  a  large  depres- 
sion, called  the  jvjjidar  fossa,  which  varies  in  depth 
in  different  skulls,  and  even  on  the  opposite  sides  of 
the  same.    It  lodges  a  large  vein,i|  and  is  bounded 
externally  by  a  sharp-edged  prominent  plate  of  bone, 
which  extends  from  the  carotid  canal  Ijack  to  the 
mastoid  process,  separating  the  jugular  fossa  from  the 
glenoid  cavity.    This  i»late,  which  is  called  tUeraginal 
j/roctii,  divides  at  its  posterior  part  into  two  laminse  ; 
from  V>f;tween  which  projects  a  long  and  very  remark- 
able process  of  bone,  callod  the  stijloid  procnus.  This 
epiphysis,  which  in  animals  forms  a  separate  bone,  in 
man  is  g<inerally  contiiiuovis  with  the  vaginal  process, 
which  encloses  its  base  like  a  sheath  ;  occasionally, 
however,  it  is  a  rnovable  piece  coTinccted  by  cartilage 
with  the  rest  of  the  bone.    It  is  about  an  inch  long, 
runs  downward,  forward,  and  inward,  and  gives  at- 

•  fmra  miter.  t  Levator  piilati  mollis,  ami  tcn=.or  (vmiiriiii. 
+  Carotid.  §  Carotid  plexus.  ll  Juijular. 
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tacliment  to  three  muscles,*  and  two  ligaments. +  Be- 
hind these  two  processes  there  are  a  hole  and  a  fissure. 
The  hole,  whicli  lies  between  the  styloid  and  mastoid 
processes,  is  called  the  sti/lo-  maslold  foramen  ;  it  is  the 
inferior  orifice  of  the  aqueductus  Fallopii,  (164)  and 
transmits  a  nerve.+  Tlie  fissure,  which  is  very  narrow, 
and  extremely  variable  in  depth, §  is  called  the  auri- 
cular fissure  ;  it  separates  the  vaginal  from  the  mastoid 
process,  and  lodges  a  small  nervous  filament.  ||  The 
two  processes,  fissure,  and  hole,  just  described,  are 
e:cternal  to  the  jugular  fossa;  behind  it  there  is  a 
square  facet  called  the  jugular  surfaee,  which  articu- 
lates with  the  jugular  process  of  the  occipital  bone. 
These  are  the  principal  objects  that  appear  on  the  lower 
surface  of  the  petrous  poi  tion  :  some  minuter  points 
will  be  mentioned  in  the  description  of  the  tympanum. 
Edges.  Superior.  The  longest  and  most  even.  It 
is  marked  by  a  channel,  v  'dch  is  called  the  superior 
petrosal  rjrourc,  and  lodges  a  venous  sinus  of  the 
same  name.  It  presents,  at  its  inner  extremity,  a 
semilun.ar  depression,  on  which  a  nerve*^  rests.  Pos- 
terior. The  second  in  length,  uneven,  but  not  den- 
ticular, and  articulated,  by  apposition,  w'ith  the 
b.asilar  process  of  the  occi|iital.  Its  inner  half  is 
marked  by  a  groove,  wliich,  when  conqileted  by  one 
on  the  cori-espondiug  border  of  the  occipital,  is  called 
the  inferior  'pelrusal  (jroore,  and  transmits  a  venous 
sinus  of  the  same  name.  Its  outer  half  presents  a 
large  notch,  which  corresponds  in  size  and  situation 
with  the  jugular  fossa,  and,  witli  a  similar  notch  on 
the  occipital,  forms  the  foramen  larrrum  poslerius. 
A  litlli;  sharp  eminence  often  projects  from  the  centre 
of  this  notch,  dividing  the  hole  into  two  portions. 

*  St yli)-liy()i(U'ns,  stylo-ijUissus,  sl  vhj-plmn  iiiriMis. 
t  Stylu-hvnid,  stylo-in:ixilliiry.  "     I  Kaci.il. 

§  Simu'tiiiuv-^  a  (luarlcr  nt  an  inrh  ilrop,  .'•uiiu'tiines  so.irccly 
per'  L'iilll)l<'.  sniiR'tiiiu's  ahsnluU'lv  lictiriL-iiI . 

II  An  auricular  biuiicli  oftlio  I'licial  nerve.  %  Third. 
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(The  jugular  surface,  and  the  aqiicduclus  cochlea',  ;ire 
sometimes  referred  to  this  border.)  Anterior.  Divided 
into  two  parts  ;  an  inner,  free  and  articulated  with 
the  spine  of  the  sphenoid  (which  is  received  into  the  re- 
tiring angle  formed  between  this  border  and  that  of  the 
squamous  portion)  ;  an  outer,  joined  to  the  squamous, 
portion  above  by  a  suture,  but  sepai'ated  from  it  below 
by  a  narrow  interval,  already  described  as  the  Glaserian 
fissure.  In  the  apex  of  the  retirhig  angle  just  men- 
tioned, are  seen  theorifices  of  twosmall  canals,  lying  one 
above  the  other,  and  only  separated  by  a  thin  lamina. 
The  upper  of  these  lodges  a  little  muscle  of  the  ear,* 
while  the  lower  is  the  bony  portion  of  the  Eustacldan 
tahe.  When  tlie  bones  are  joined,  these  canals  open  at 
a  fioint  internal  to  the  spine  of  the  sphenoid.  They 
both  lead  into  the  tympanum,  and  will  be  further  de- 
scribed when  we  speak  of  that  cavity.  (145)  Summit.  Is 
im-gular  and  obliquely  truncated,  presents  the  anterior 
orifice  of  the  carotid  canal,  and  forms  the  posterior  and 
exleiTial  boundary  of      fura'nicn  laccrum  mediitm. 

61.  Stulxtcre.  Petrous  p.irtion  e.\ceodingly  hard 
and  dense  ;  mastoid  portion  cellular  ;  squamous  por- 
tion like  the  other  flat  bones  of  the  cranium.  Uevel- 
OPM.-.NT.  In  the  child  ihe  styloid  process  is  articulated 
to  the  petrous  by  a  cartilage,  and  the  external  meatus 
is  a  separate  ring  of  bone,  imperfect  above.  These 
two  parts  have  eacii  a  sejiarate  point  of  ossification,  as 
al.Ho  liave  the  mastoid,  petrous,  and  squamous  [jortions, 
and  the  zygomatic  process  ;  making  six  in  all.  Ar.Ti- 
C'l.ATlo.v.-!.  With  the  sphenoid,  occipital,  jiarietal, 
malar,  and  lower  inaxillary  bones. 

AP.TlcrLATI05.^  OF  THE  CRANIAL  tONEH. 

62.  Tlie  bones  that  have  now  been  described  foiin 
by  their  junction  thirteen  nulurcn.  (7)  'J'lie.se  are 
often  des'jnbed   incidentally,   in    denioiiHtrating  the 

*  Tensor  tyrnjiaiii. 
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regions  which  tliey  respectively  traverse  ;  but  they  are 
perhaps  more  easily  remembered  when  studied  in  con- 
nexion with  each  other.  They  are  best  distinguished 
bv  designations  coin|)Ounded  of  the  names  of  tliose 
bones  between  which  they  are  res])ectively  formed  ;  as 
fronto-parklul,  hiler-fxtriclal,  &c.  Several  have  also  re- 
ceived names  derived  from  their  situation,  or  particular 
appearance ;  as  coronal,  sur/illaljarnhdaidcil,  baxllar,  &c. 

63.  Cranial  SuTUUii.s.  l<u;iillal.  Is  formed  by  the 
junction  of  the  two  parietal  bones,  and  runs  along  tlie 
top  of  the  cranium,  from  the  summit  of  the  occipital 
to  the  centre  of  the  frontal  lione.  In  children,  and  in 
adults  also  when  the  two  sides  of  tlie  frontal  rem.ain 
se])arate,  it  is  continued  forward  to  the  root  of  the 
nose.  It  sometimes  presents  towards  its  posterior 
extremity,  the  parietal  /lule  (53)  ;  and  in  front,  wliere 
it  joins  the  coronal  suture,  frequently  bifurcates  to 
enclose  a  large  q\iadrilateral  Wormian  bone.  Curoual. 
Cuts  the  sagittal  at  riglit  angles,  sweeping  round 
transversely  over  the  top  of  the  ci-anium,  from  the  ex- 
tremity of  one  greater  wing  of  the  sphenoid,  to  the 
corresponding  point  on  the  opposite  side.  It  is  formed 
between  tlie  frontal  and  parietal  bones,  and  is  so  dis- 
posed that  the  frontal  rests  on  the  parietal  al)Ove,  and 
viccrcrKU  below.  LuinlnluUhd.  Passes  from  the  angle 
of  the  mastoid  portion  of  the  tempor.-d  on  one  siile,  to 
the  same  point  on  the  other;  describing  in  its  coui-se 
two  sides  of  a  triangle.  It  is  formed  between  the 
occipital  and  the  two  parietal  bones,  is  very  deeply 
denticulated,*  and  usnally  contains  sever;d  Wormian 

"  In  111!  siittifiF  Jci)l:il,r  (MM'  'VMv  nl'tlic  :irtioiil:ni(ivis,  iKijri'  7) 
the  ilrnlifulnliiuis  tit  tlir  i-Nlcricr  liilili-  nrc  uiucli  ili'c]n'r  lliau 
thusc  ol'l In- interior  i)Vviln'iMi>  I;il>lf.  In  tins  snlnn;  tnr insl;ini'e, 
thi)  tlinitii-nliilimin  ni;iv  W  Inilt'  ini  ini'li  l.niL-  nn  llic  I'xlcrior  snr- 
fiiee;  vvliilc  on  lenliin^'-  tVnin  uitliin  tin-  i-rnnimn  one  t^ccs  Imrdevs 
mon'lv  I'liU'Cd  in  !i)iiio.sitii)n.  "I  liis  is  nerlmns  on  acconnt  ol'  llie 
lirillleness  oftlip  vitri'dus  liiWc,  :is  .I.ilm  Ifrll  lu'licvcd.  Tn  some 
Fknlls,  iKiiVfVCr.  one  soos  cvcvy  licro  .-intl  then'  long  jat'k'i'd  ili'u- 
tituhitioun  even  ou  the  iiiterior  tablt. 
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bones.  Masto-parietal.  Squamous.  SjjJicno- parietal. 
These  three  sutures  are  subdivisions  of  a  single  suture, 
fo.'-med  between  the  lower  border  of  the  parietal,  and 
the  two  adjacent  bones  (temporal  and  sphenoid)  ;  and 
consequently  e.xtending  from  the  lower  end  of  the 
lamljdoidal  sutui-e  behind,  to  the  lower  end  of  tlie 
coronal  in  front.  Masto-parielal.  A  short  denticulated 
suture  j'tining  the  posterior  division  of  the  inferior 
border  of  the  parietal,  with  the  mastoid  portion  of  the 
tem])onil.  Cloquet,  followed  by  several  other  writers, 
li:ts  de.scribed  this  as  part  of  the  squamous  suture. 
But  since  it  is  denticulated,  it  is  better  not  to  call  it 
squamous.  Squamous.  A  curved  suture  formed  by 
the  squamous  portion  of  the  temporal  overlapping  the 
raiddle  division  of  the  lower  border  of  the  parietal. 
SjJieno  parietal.  A  very  short  suture  formed  by  the 
end  of  ihe  greater  wing  of  the  sphenoid  overlapping 
tlie  anterior  division  of  the  lower  border  of  the  pa- 
rietal. 

Ti.ft  remaining  sutures  traverse  the  hase  of  the 
cranium. 

haidar.  The  line  of  junction  between  the  sphenoid 
and  occipital  bone.s.  It  runs  transversely  in  front  of 
tii^;  basilar  proc';.ss,  contains  a  layer  of  cartilage  in 
childhood,  and  disappears  in  adult  age,  in  consequence 
of  tlie  union  of  the  sphenoid  and  occipital  bones. 
Between  the  f.uter  extremity  r/f  the  basilar,  and  the 
lower  extremity  of  the  lambd.-idal  suture,  occur  two 
other  sutures  ;  the  one  fMrmed  by  the  junction  of  the 
/-e/i-0'«  poc'ion  of  the  temporal  witli  the  occipital,  the 
other  by  the  junction  of  the  mojiloid  portion  of  tho  tem- 
poral will,  the  occipital.  In  the  first  or  petro-orripilal 
the  bones  are  separated  by  a  thin  layer  of  cartilage'. 
li,e  second,  or  monoid  is  very  slightly  denticulate-l, 
and  o,ten  presents  the  mtiAtoid  Joramni.  JJetwc^eii  the 
out'.r  end  of  the  LnMar  suture  and  the  posterior  emi 
of  the  >ph''.no-parl,:t„l^  two  more  sutures  intervene. 
Tne  first,  or  p':iro-'q,h.e„oidal ,  is  formed  between  llio 
E  2 
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great  wing  of  the  splienoid  iind  tlie  petrous  portion  of 
llie  temporal  ;  and  here  tlie  bones  are  merely  placed  in 
apposition  (exemplifying  the  sutiira  ajijiosila,  or  kar- 
iiionia).  The  second,  or  squanw-sjihciinidul,  is  formed 
between  the  great  wing  of  the  splienoid  and  the 
squuDiuns  portion  of  the  lemporal  ;  and  here  the  bones 
are  cut  obliquely,  and  serrated  (exenijjlifying  the  sulura 
Ibnhosa). 

Two  sutures,  the  fjihcnoidul  and  the  if/imuidal, 
remain. 

The  .tjiheitoidul  siihtrv  is  foi'nied  between  the  anterior 
superior  border  of  the  sphenoid  and  tlie  bones  with 
whicli  it  articulates,  viz.,  the  ethmoid  and  sphenoidal 
turbinated  bones  in  the  middle,  the  frontal  laterally. 
Viewed  fioni  below,  this  suture  is  oljserved  to  have 
three  portions  ;  1st,  a  ccnti-ul  portion  which  runs  across 
from  one  external  angular  process  to  the  other,  tra- 
versing the  roofs  of  the  orbits,  and  foi  niing  a  curve 
whose  concavity  is  tlirected  forward  ;  2iid  and  ordly, 
two  latcrul  piortions,  lying  one  on  each  side,  between 
the  extei'nal  angular  jiroeess  and  the  anterior  end  of 
the  spheno-parietal  suture.  At  the  central  part  of 
this  suture  the  bones  are  thin  and  merely  apposeil  to 
each  other  without  denticulation  ;  towards  tlic  extei  nal 
angular  process  they  join  liy  a  broail  denticuhitod  sur- 
face ;  laterally  the  splienoid  is  sipiainous,  and  overlaps 
the  frontal.  The  elJtiiwidtd  sulure  is  formed  by  the 
junction  of  a  broad  margin  around  the  ethmoid  notch 
"of  the  frontal,  with  a  corresponding  margin  on  the 
upper  surface  of  the  ethmoid.  Tn  this  suture,  whicli 
forms  three  sides  of  a  parallelogram,  and  enters  the 
splienoiil  suture  at  right  angles,  several  small  ctllf.  and 
the  iiiUnad  vi  bilur  ctumh,  are  observed. 

OF  Till-:  t'UANUM  IN  i:::\  i:Ai,. 

CI.  The  shape  and  articulations  of  the  cranial  bones 
liavii;g  now  becu  severally  described,  it  remains  to 


CR^^VU'M  IN  GENERAI,. 


53 


t;ike  a  general  view  of  the  chamber  which  tbey  unite 
*.o  form.  Tlie  cro-nium  is  an  ovoid,  larger  behind  than 
before,  flattened  laterally  and  at  the  base,  smooth 
above,  uneven  and  perforated  with  many  holes  below. 
It  is  nearly,  but  seldom  perfectly,  symmetrical.  Its 
relative  size  presents  considerable  variations,  dependent 
on  a^'e,  sex,  and  class.  Thus,  it  is  proportionately 
larger  in  the  fcetus  than  in  the  adult,  in  the  male  than 
in  the  female,  and  in  the  Caucasian  than  in  either  the 
Ethiopian  or  Mongolian  races  of  men.  The  form  of 
the  cranium,  especially  of  its  upper  segment  or  vault, 
presents  very  marked  and  ciiaracteristic  varieties  in 
different  tribes;  and  also  some  minor  peculiarities  in 
diff'irent  individuals  of  the  same  tribe.  With  regard 
to  these  latter,  it  is  asserted  by  Cloquet,  Cruveilhier, 
and  others,  that  the  cranium  usually  gains  in  one 
dimension  what  it  loses  in  another,  so  that  its  general 
capacity  remains  nearh'  uniform  throughout  each  class. 
But  an  extersive  series  of  oljservations  published  by 
Profes*fjr  Tiedemann,  in  the  Philosophical  Transactions 
for  \  loads  to  very  different  conclusions.  Thus, 
the  capaciti'-s  of  the  negro  crania  which  he  measured 
varied  from  31  to  42  ounces  ;  of  the  German,  froui 
32  to  4.V  ;  of  the  English,  from  38  to  45.  My  own 
observations  accord  with  those  of  Tiedemann.  I 
gauge'l  \,y  his  method  two  l'"r,  nch.  two  Chinese,  and 
two  .Scythian  skuil.s  (all  of  male  adults),  with  the  fcd- 
lowing  reaultH. 


Wei^'ht  of  sknll  witli-         Woifrlil  ofniilltt 
out  lowr_T  jaw.  Bec'l  contaiiiuil. 


.Scythian 


Frer.ch 


\  1 


f  2 


/  2 
(  1 


(  2 


(,V.  B.  Ti;e  tv/o  French  skulls  were  the  large  st  and 
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smallest  among  73  ;  with  the  Chinese  and  Scythian,  1 
had  no  n]pp(irtnnlty  of  selectiun.  Hence  the  urealer 
discrepancy  between  tlie  caiiacilics  of  the  furnit-i'). 

'J'lie  thickness  nl'  tlie  walls  of  the  ei-aniiun  vatits  in 
different  sludls  and  in  different  parts  of  the  s:inie. 
Wliei'ever  tliere  is  a  ridge  or  ])rotuljerance,  it  is  gre:itly 
incrensed  ;  wliile  at  tlie  l.inttoni  of  the  fussae  it  is  often 
so  much  reduced  that  the  l)one  Ijeconies  seniitrans- 
pareiit.  The  texture  and  consistence  of  the  bone  itself 
likewise  vary  in  different  skulls.  In  the  negro  it  is 
generally  very  dense,  hard,  and  white:  so  that  on  a 
section,  it  resembles  ivoiy  rather  than  bone.  I  am 
infoi'med  by  a  dealer  in  hninan  bones,  that  the  skulls 
of  the  Belgians,  besides  benig  misshapen  and  ill- 
developed,  are  of  a  soft  and  oily  consistence.  The 
cratna  of  barbarous  nations  appear  to  be  in  general 
harder,  thicker,  and  iie.avier,  than  those  of  Europeans. 
My  linnts  will  not  allow  me  to  ]nii-sue  this  subject 
further.  In  j\layo"s  Pli_ysinlogy  the  student  will  find  a 
clear  and  masterly  skeleli  of  the  national  pecidiarities 
of  the  cranium  ;  and  for  original  inv<'stigations  on  the 
subject  he  may  consult  the  works  nl'  Itaubeuton, 
Cuvier,  Ulumenbaeh,  l-.avvrenee,  Ih  ieh.i i  il.  Dwi'U.  iVe. 
The  develo|)meut  of  th(^  ei-aniuni  usually  bears  .an  in- 
verse proportion  to  tliid.  I'f  lln'  f:ie<'  :  the  subjeel  ol  its 
comparative  mensuration  will  tlirrefote  be  treateil, 
when  that  division  of  the  lu-.ad  has  been  described,  and 
the  entire  skull  comes  tnider  review.  The  etauium 
presents  for  ex.aminalion  an  ciirrior  ami  an  iulirim- 
surface,  each  ol'  which  is  divided,  for  eonveineuce  of 
demonstration,  into  n 

(j-l.  {bis)  Kxi't:Kiiiii  SfHf.M'K  111^  Tin:  Oi;ANH>r. 
This  is  loosely  diviileil  into  the  si.'iri/nit  in  front,  the 
ofci/iiil  beliinil,  the  hniiiini  at  lop,  thr  An.vc  below,  .-lUil 
the  Itiii/ihs  cm  oaeh  side.  Tait  for  aeeurate  desei  ip- 
tiou  It  is  divided  into  four  delinite  legious  :  a  .'»^. crier, 
an  iulcrinr,  and  two  lalcraJ.  in  considering  these 
rc  'ions  \vc  shall  merely  recapituhite  such  points  as 


CRANIUM  IN  GENERAL. 


55 


have  already  been  pointed  out  in  the  description  of  the 
separate  bones  ;  examining  more  in  detail  the  objects 
that  result  from  their  union. 

65.  Sl-perior  Region.  Bounded  m  frotif  hy  the 
nasal  eminences,  and  the  supra-orbitar  arches  ;  bihind 
by  the  exterior  tuberosity,  and  superior  curved  lines, 
of  the  occipital  bones  ;  intermediately  by  a  line  carried 
from  the  outer  end  of  the  superior  curved  line  of  the 
occipital  along  the  temporal  ridge  of  the  parietal  and 
frontal  bones,  to  the  external  angular  process  of  the 
frontal.  This  region  is  oval,  smooth,  traversed  by 
three  sutures,  the  sayitlal  in  the  middle,  the  lamb- 
drjidal  behind,  and  the  chief  part  of  the  coronal  m 
front.  It  presents,  from  behind  forward,  1st,  the 
smooth  upper  part  of  the  occipital  bone  ;  2ndly,  the 
even  vault  of  the  parietal  bones,  marked,  behind,  by 
the  parietal  holes,  anteriorly  and  externally,  by  the 
parietal  protuberances;  3rdly,  the  vertical  portion  of 
the  frontal,  on  which  are  seen  the  frontal  eminences 
surmrjunting  the  supra- ciliary  arches.  The  flat,  ten- 
dinou.s  expansion  of  a  muscle*  covers  and  plays  over 
tiii.s  region. 

^ifj.  Lateral  Regions.  Bounded,  above,  by  a  line 
beginning  at  the  external  angular  process  of  the 
fr^rmal,  pa.s.Hing  along  the  temporal  ridge,  and  con- 
tinued back  to  the  exterior  occipital  tuberosity  ;  bc- 
lo-T.,  by  a  line  commencing  also  at  the  external  angular 
proceiHS,  and  passing  along  the  zygomatic  arch  to  the 
rna.iit.oid  process,  and  tiience  to  tlio  occipital  tuberosity. 
Ending  thu.s  in  a  point  before  and  beliind,  and  bounded 
by  a.  curve  above  and  below,  this  region  is  of  an 
irregularly  elliptical  form.  It  is  traversed  by  the 
g-fihtn'r parietal,  rn'Mio-jiarietal,  and  s'/ua,inous  sutures  ; 
and  by  part,  of  the  coronal,  gjjhenoidal,  riiasloid,  and 
I'lw.h'loid,  sutures.  It  is  concave  in  front,  convex 
behind,  and  divided  into  an  anterior  larger,  and  a  pos. 


•  Occipito  frontalis. 
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ter:or  smaller  portion.  The  former  is  the  crani.il 
portion  of  tlie  temporal  fossa.  Thi.s  space  \s  bounded 
ill  front,  above,  and  behind,  by  the  hiiqmnd  ridge;  a 
Jin-3  that  beoin.<i  at  the  external  angular  proces.s,  passes 
upward  and  backward  over  the  fi-oiital  and  parietal, 
an  l  then  curves  downward  over  the  temporal,  to  ter- 
minate at  the  root  of  the  zyjromatic  process.  Bdvw, 
the  temporal  in  separated  from  the  zygomatic  fossa  by 
a  horizontal  crest  on  the  outer  surface  of  the  great 
w.ng  of  the  sphenoid.  (This  will  be  further  exjilained 
when  we  sjieak  of  the  craiiio-facial  foss.-e).  The  large 
space  thus  circumscribed  is  convex  posteriorly,  concave 
i.i  front,  and  traversed  all  over  by  the  impressions  of 
arteries.*  It  gives  origin  to  a  large  muscle, f  whose 
fascia  is  attached  to  the  temporal  ridge.  The  posterior 
smaller  ])ortion  of  the  lateral  region  is  convex,  and 
presents  from  behind  forward,  1st,  the  mastoid  hole; 
2ndly,  the  outer  surface  of  the  iiuistuiil  imictss  ;  3rdlv, 
the  mcidits  ainHloriiis  r.rli'iiiiis. 

67.  Infekidh  Ueoion  or  Base.J  Bounded,  bduiid, 
by  the  external  occijiital  tuberosity,  and  superior  .semi- 
circular ridges  ;  in  f runt,  by  tlie  iias.al  eminences  and 
supra-orbitar  arches  ;  liitimU ii,  by  a  line  extending 
from  the  external  angular  process  to  the  zvtro?nalic 
process,  thence  to  the  mastoid  process,  and  thence  to 
the  outer  end  of  the  su]icrior  semicircular  ridye.  Oval, 
uneven,  convex,§  articulated  in  front  with  "the  bones 
of  the  face,  in  the  middle  with  the  summit  of  the 
spine,  anil  free  in  the  rest  of  its  extent,  tins  surface 

•  nc'C)!  It'miionh  t  'rniiiMiril. 

J  In  sliiilviiiy  this  llic  sliiil.'iil  shoul.l  Ihmi-  in  iiiimi  lli.at 

till'  ii"iiiiiim  istiinii'il  \iip:.iil('  ilcivsn,  solli.-il  \\\m\  ;inv  poiiil  is 
(Icsi-rihi'd  ;is  .(/>iuv'  aiiiidicr,  lie  must,  cm  lU'iMiini  ol' llii'  iiivi'rli'd 
position  of  lite  sloill.  iuui<  for  it  lirlov.  \  siniihir  cnnlion  is 
nt't'c'ssary  in  trncini:  on  tlu-  lotrrr  surlari'  of  anv  lioiio  tin*  points 
(Icst-riiit'd  iti  lioolis. 

§  This  chiinii'tcr  is  iiniiortanl.  :is  indirnliii:.-  .-i  ilowiiwnrd 
(li'vclopmcnl  of  I  he  l'r:nn.  In  the  i'hiniii;ni/U'i'  and  oi-:ni-olanu'  tlic 
basis  ol'tliu  craninni  is  noaidj-  Hat. 
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presents,  from  behind  forward,  the  following  objects. 
The  exterior  occipital  tiiberosihj,  with  the  exterior 
occipital  crest  passing  downward  and  forward  from  it. 
Prom  the  tuberosity  pass  outward  the  superior  curved 
lines  ;  from  the  middle  of  the  crest,  the  inferior  curved 
lines.  The  tuberosity  gives  attaehraeTit  to  a  ligament,* 
the  superior  curved  line  to  tiiree  niuscles,t  the  inferior 
curved  line  to  two  muscles. J  Between  the  curved 
lines  is  a  surface  marked  with  the  rough  impressions 
of  two  niuscles,§  and  in  front  of  the  lower  curved  line 
is  a  roush  surface,  which  also  attaches  a  muscle,  ||  In 
front  of  the  occipital  crest  appears  the  occipital  hole, 
or  foraraen  ma/jnum,  which  transmits  several  im- 
portant organs, I  and  is  bounded  on  each  side  by  the 
eondijlei  (which  give  attachment  internally  to  liga- 
ments),** and  by  the  anterior  and  posterior  condyloid 
jowK.  which  receive  the  articulating  processes  of  the 
atlas  in  extension  and  flexion  of  the  head,  and  are 
perforated  by  the  foramina  of  the  same  name.++  Ex- 
ternal to  the  condyle  is  an  uneven  surface  for  the 
insertion  of  a  muscle  external  to  this  is  seen  the 
jufju/ar  process  of  the  occipital,  articulating  with  the 
petrous  portion  of  the  temporal ;  and  external  again 
to  this  appear  the  lower  extremity,  and  the  digastric 
groove,  of  the  mastoid  process,  each  of  which  gives 
attachment  to  a  muscle.i;§  In  front  of  the  occipital 
hole  is  the  hosihr  surface,  presenting  in  the  middl'j 
thi;  pli.rirypyeal  spine,  and  on  each  side  depressions  for 

*  LizriTnftTittim  niich.'p. 

t  O'-dpiUz-frf/ntali^,  trapeziti'',  stemf)-m'i»toiilcns. 
t  R«':tnK  '!a[,itii  fiostifni-"  major,  and  <;bli<iuu8  superior. 
§  C'ornpl<:J[tia,  and  apl(:niijH  capiti.n. 
|l  R/^ftnii  fapitis  pc/stiriiK  minor. 

•[  spinal  foril,  with  its  ciivflopea,  vertebral  .-irterics,  anil  spinal 
ai?epi<3orT  nerves. 
••  O'lor.toid. 

++  The  .interior  transmitting  the  nintli  nerve,  and  the  posterior 
a  »rn.ill  vein. 

;i  Reetn.i  c-if.iti.^  laferalii. 

§  j  The  forrner  to  the  stemo-roMtoid,  the  Latter  to  tlic  diirastrie. 
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muscukr  insertion.*  Anterior  and  internal  to  tlie 
mastoid  process  is  tlie  stylo- maslnid  furaatcn,  wliich 
transmits  a  nerve  ;t  in  front  of  tliat  tlie  slijloidt  and 
vafjiiud  processes  ;  anterior  and  e.xternal  to  these 
again,  the  ijlcao'iil  rari/;/,  with  its  Glascrian  jhsure.1;. 
Between  tiie  mastoid  process  and  glenoid  cavitj' exter- 
nally', and  the  basilar  process  internally,  is  seen  the 
inferior  surface  of  the  petrous  portion  of  the  tenip,)ral 
bone,  presenting  (liesides  the  sli/loid  and  vaginal  pro- 
cesses, and  the  si ijlo- masl old  foramtn,  already  men- 
tioned) the  following  objects:  the  jur/ular  /oss«,§ 
a  deep  cavity,  completed  internally  and  posteriorly  by 
the  occipital  bone,  and  generally  larger  on  the  right 
side  than  on  the  left.  ||  At  the  bottom  of  this  fossa 
there  is  an  irregular  aperture,  called  the /cira)/iO!  lace- 
rniii  'posterins,  divided  by  a  little  process  (sometimes 
of  tlie  occipital,  usually  of  the  temporal  bone)  into  two 
parts  ;  an  anterior,  smaller,  which  transmits  several 
nerves  ;11  a  posterior,  larger,  which  transmits  a  large 
vein,**  and  a  small  artery. ff  In  front  of  this  fos.sa 
appear  the  lower  orifices  of  the  carotid  canal,  and  the 
aqucductiis  cochlea'.  In  front  of  these  is  seen  a  rough 
quadrilateral  surface,  for  the  attachment  of  two 
muscles. .t-t  Internal  and  anterior  to  this  surface  occurs 
ai  irregular  and  somewhat  triangular  aperture,  called 
tlie  Joranieii  lacernin  incdiiiin  :  its  apex  is  directed 
backward  ;  its  anterior  margin  presents  the  iiosterior 
orifice  of  the  ^)(cri/f/o((?,  or  vidian  canal;  and  its  j'vs- 

*  Recti  f:ipilis  antici,  ni-'iinrcs  iiiul  Tiiiiion,'fi. 
t  I':u'ial. 

X  the  ri'l;itiiins  (tC  (tie  sivloi.l  pi-(*f(\^s,  SCO  §  (10,  and  for 
tlmsf  ol'lla'  (ilasi'viiui  lis^uri'.  mt  S  I  111. 

§  11  l.iii^'cs  the  ciiiiimi.'iici'iiinil  ..riliL'  inlcrniil .jiiiriiliir  voin. 

II  I  cxamilliMl  tlu'  size  nl'Ilic  .iiiiriilar  I'ds-su-  in  JO.')  aiiull  mnli' 
Caucasian  skuil.-i.  In  12  tlicv  ^vlM■c  nl"  i'i|n;il  size-,  in  l.lllic  Icl't 
^v•.\li  larircr  tlian  lluM-ijrIiI;  inllic  rciiKiiniii'r  (7.s)  llu'  riirlit  was 
laru'cr  tiian  llic  Icl't. 

Ciiosso-pliaryiii-'cal,  pncuninpa?lrir.  and  spinal  ncrossory. 

**  Iiilornal  .iuf^uiar.  tt  I'oslcrior  meningeal. 

XX  Levator  paluti  iiiolli.s,  nud  tensor  tymiiaiii. 
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feWoJ- margin  presents  the  anterior  orifice  of  the  carotid 
c  inal.  It  is  closed  in  the  recent  state  by  a  fibro- 
cartlLiginous  snbstance,  and  does  not  give  passage^  to 
anv  organ.*  It  is  formed  in  front  by  the  gi-eat  wing 
of '.he  sphenoid,  behind  by  the  summit  of  the  petrous 
proc-s.%  and  internally  by  the  body  of  the  sphenoid 
and  the  basilar  process  of  the  occipital.  When  the 
maitokl,  basilar,  pefvo-occipital,  and  pet ro  . 'sphenoidal 
sutures  (63)  are  mentioned,  the  description  of  the 
posterior  half  of  the  base  of  the  cranium  is  finished. 
The  remaining  portion  is  articulated  with  the  bones  of 
the  face,  and  can  only  be  studied  in  a  skull  irom  which 
ihev  have  Vjeen  removed. 

In  front  of  the  basilar  process  is  the  body  of  the 
splienoid,  with  the  rostrum  in  the  middle,  and  the 
lamiiue  on  each  side.    Between  these  laniinoe  and  the 
rostrum  appears  a  part  of  the  sphenoidal  turbinated 
bone).    Tiiese  have  been  already  described  (35)  as  thin 
curved  triangular  plates,  having  a  rcrtical  portion, 
which  is  situated  between  the  sphenoid  and  ethmoid 
bones,  and  separates  the  sphenoidal  sinuses  from  the 
ethmoid  eel!-,  and  a  horizontal  portion,  which  forms 
part  of  the  fl'ior  of  the  sphenoidal  sinuses  ;  it  is  this 
la'ter  part  wliicli  appears  on  the  base  of  the  cranium. 
External  to  the  body  descends  the  pterygoid  process 
of  the  Hpti'.-noid,  perforated  at  the  base  by  the  vidian 
canal, +  bifurcated  at  the  extremity  to  receive  the 
tuVjeronity  of  the  palate  bono,  and  divided  behind  by 
th-:  /i'e,  i/fjoid  fon^aZ  into  two  plates,  the  inner  of  which 
f<re^erit-H  the  iC"f,ho"l  'Ifpression^  at  its  base,  and  tho 
h.ainiil'i.i-  proreffC^)  at  its  extremity.     Kear  the  base 
of  the  p'.^;rj-goid  process,  in  front,  appears  the  anterior 

•  The  vidian  nr-rvr;  .m'l  thf  i-arotiil  arlf.Tv  r-iiti-r  fraiiiiiHi  .'it 
thf;  rnarzirnof  this  oriti'  c  ;  l,nt,  wuWuwf  pa.sses  ilirrTllj  llir(iut,'li  it. 

+  Wiiich  trririHinit^  tiif  v  irlian  iicrvff, 

t  Which  VA^':'.  tiip  int<TT),il  ptery^">i<l  innscio. 

>  The  '■ir'-iirrillnxufl  i^ihite  arises  from  \.\v  scaphoid  dcprussioii, 
and  in  tendon  turns  round  llie  harnular  yxo':!'**. 
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orifice  of  the  short  c:ina!,  ca\\c<]  foramen  rotunrhivt^* 
situated  superior  and  extpnial  tn  the  anterior  orifice  of 
the  vidian  canal.    External  to  the  pterygoid  procr-ss  is 
that  portion  of  the  exterior  aspect  of  the  great  win^'  of 
the  sphenoid,  wliicli  belongs  to  the  :i/c/omatir  fiissa, 
separated  by  a  ridge  from  the  portion  'which  belongs 
to  the  temporal  fossa,  and  presenting  from  behind 
forward  ;  Lst,,  the  spinous  ]worcss-\  of  the  sphenoid  ; 
2ndly,  anterior  and  internal  to  this,  the /oj-roKfji  ;i;)iHo- 
suni;X  3rdly,  anterior  and  internal  to'tliis  again,  the 
foramen  orak:^    Internal  to  the  spine  of  the  sphenoid 
is  seen  the  orifice  of  the  bony  jmrtion  of  the  Eusiaeh  inn 
tube;  on  its  oH/cc  side  appears  the  lower  part  of  the 
sqiLumous  suture  ;  nnd  external  to  this  .again  is  the 
zygomatic  process,  rising  iji  front  of  the  glenoid  cariti/, 
and  presenting,  at  its  l/((sr.  a  rough  tubercle  wdiieh 
attaches  a  ligament,  ||  at  its  exlriiniti/,  an  olilique 
border  which  articulates  with   the  maiar  bone,  ]!e- 
tuining  to  the  niedi.'in  line,  we  find,  in  front  of  the 
body  of  the  sphenoid,  the  inferior  aspect  of  the  (^A- 
inoitl  bone,  presenting  in  the  middle  the  rrrtleul  jilatc, 
and  on  each  side  the  lateral  mass.    Between  the  ver- 
tical plate  and  the  lateral  m:iss,  on  each  side,  there  is 
a  deep  groove,  which  contributes  in  the  united  skull 
to  the  n.as.al  fossa.    These  grooves  are  open  in  front, 
cUised  liehind  by  the  anterior  wall  of  the  sphenoiil.d 
sinuses,  and  sepai-ated  from  the  cavity  of  the  cranium 
by  the  horizontal  or  ci  il)ri1'orm  plate"  of  the  ethinoicl. 
They  present  the  lnrlii>ial,,l  /»,»,.^■      tin  ilhmoiil :  the 
superior  and  miitdlt  metitiis  of  the  nose  ;  the  olfuion/ 

*  'ri-insmiis  IIr'  sccninl  br;ill'-ll  of  the  fiftli. 

t  'rhi,<  pi-dcrsK  is  very  iiTcirular  in  hi/c  .■iiiil  shlipc ;  it  is  0^™ 
l)il'un';ilc'il,  mill  I  liiivc  not  iiiil'iT(|ui'iilly  sci'ii  ii  iMiini'i'tcil  li\  :i 
liiMlu-h  of  Www  witli  tin-  cxIiMii:!!  pinir  of  Ihi-  nti'r\:.''ftid  |)ror('->. 
It.  at  taclu's  tilt'  iiitiTliiiI  iutrral  lii-'-iiiiRiit  of  llir  jaw,  limi  tlu'laxaior 
tymiiaiii  iiiajiir  uiiisi-ii'. 

X  W'llii-h  ti-alisiiiits  till'  niiildir  nit'niiiL'i'al  nricrv. 

§  AVliicii  traiiMiiils  ttlr  tiiirii  liivisiiiii  of  llic  ;il";'!i  iiorvo. 

Il  Till' oxtiaiial  lateral  of  tlu' jaw. 
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foramina  ;  the  apertures  of  the  anicrior  and  ^Jos^m'or 
ethmoid  cells  ;  and,  generally,  those  of  the  sphenoidal 
stntisei-.*    The  relations  of  these  parts  will    be  ex- 
plained in  the  description  of  the  nasal  fosste.  (135) 
External  to  these  grooves  are  seen  the  lower  aspects 
of  the  lateral  masses  of  the  ethmoid,  marked  with  some 
half  cells,  which  are  completed,  in  tlie  united  skull,  by 
the  superior  maxillary,  palate,  and  lachrymal  bones. 
Behind  the  ethmoid  we  have  a  partial  view  of  the 
sphenoidal  turbinated  bones,  interposed  between  the 
spneur.id  and  ethmoid,    and  of  the  junction  of  the 
vertical  plate  of  the  ethmoid  witti  the  septum  of  the 
sphenoidal  sinuses.    In  front  of  the  etliTiioid  are  seen 
the  nasal  notch  and  the  nas(d  spine  of  the  frontal.  On 
each  side  of  the  ethmoid  appear  the  orbitur  vaults,  two 
smooth,  concave  surfaces,  formed  in  front  by  the 
0/  bltar  [ilates  of  the  frontal,  and  behind  by  a  small 
part  of  the  under  surface  of  the  lesser  wings  of  the 
sphenoid.    They  are  triangular  in  form,  and  present 
at  the  apex,  which  is  directed  back\^ard,  the  foramen 
0[iiicxi.m.    The  base,  directed  forward,  is  formed  by 
tiie  4M//ra-'>i-6i/ar  arc/t,  interrupted  at  the  junction  of 
its  inner  and  middle  thirds  Vjy  the  superciliarij  notchji" 
and '.Tiding  in  the  cx'e/'jiai  and  internal  angidur  pro- 
ces-es.    Boliiiid  the  former  of  tiiese  jirocesses  lies  the 
I'lrkrijmo.l  fossa, -X  behind  (and  about  thrte  lines  above) 
tire  latter  i-i  a  little  inequality  for  a  tendinous  pulley. § 
Tn-;  orbitar  vault  is  bounded  externally  by  the  orbitar 
plate  of  the  .sphenoid,  which  contributes  to  the  outer 

•  Tlitse  9ina.se3  are  u.nially  .said  to  open  into  the  posterior 
ethmoid  cells;  a  communication  which  1  have  never  seen,  and 
helifcve  to  l»e  very  rare. 

t  In  f<i;tal  skulls  this  notch  constmtlv  presents  (he  oriliee  of 
a  can.ll,  which  transinits  nutrient,  vessels  upward  into  the  Kub- 
st,in.,e  of  the  frontal  ixjnc.  It  i.s  often  of  eonsiderahle  si/.e,  .sonie- 
times  douMe.  It  ijciierally  remains  peri-ions  in  the  ailult,  and 
rnay  he  called  the  tupra^cUi'irv  canal.  (Jf  105  adidl  skulls,  I 
f./.  nd  it  present  in  72. 

X  ^'■o.  ii  Io-!?e3  the  lachrymal  •(\an'\. 

i  For  the  tsn.lj.T  of  the  ohliiinu.s  sunerior  oculi. 
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wall  of  the  orbit ;  internally  by  the  orbitar  plate  of  the 
ethmoid,  which  forms  part  of  its  inner  wall.  In  the 
sutnre  between  the  orbitar  plate  of  the  ethjnoid,  and 
the  frontal,  are  seen  the  apertures  of  the  iiilcriial 
orbitar  cunttis  ;*  in  the  orbitar  plate  of  the  sphenoid, 
and  ill  the  suture  between  the  frontal  and  malar,  are 
the  small  foramina,  called  tile  I'.rleriiid  orbitar  holes 
their  number  is  uncertain,  and  they  are  often  altogether 
deficient.  Lastly,  between  this  plate  and  the  lesser 
wing  of  the  sphenoid,  is  the  trianj^ular  interval  called 
the  sph cnoiitul  Jissiirv.  X 

lis"i'Kiiioi!  Sluface  up  the  C'e.vnium.  This 
surface  is  divided  liy  a  line  passing  round  from  the 
foiainen  ciecuni  to  the  interior  occipital  protuberance, 
into  two  regions,  the  ranit  and  the  base. 

69.  Vault.  A  smooth  concave  surface,  marked  all 
over  with  cerebral  and  arterial^  impressions,  traversed 
in  the  median  line  by  the  lumjit adiiial  sulcus,  a  smooth 
furrow  which  rises  behind  from  the  interior  occipital 
protuberance,  becomes  narrower  as  it  passes  forw  ard, 
and  terminates  in  i\\e  froidal  crest:  a  sharp  raphe 
which  descends,  diminishing  in  jiroininence,  to  disap- 
pearjust  above  the  foramen  caecum.  In  ihis  channel 
is  seen  the  inter  parii  tal  or  sai/itlal  suture,  and  on  each 
side  of  it  several  y-'i(ft'A/r)H/((H  di jtr( .tsiviis  :\\  here  also, 
when  they  e.\ist,  ■.v\i\tti:u-  the  j)((rietal  /mles.'^i  Lal  ei  ally 
we  observe  in  the  vault,  passing  from  behind  forwani, 
the  cerebral  fussie  of  the  nceipal,  the  oecipito  jniriital 

*  Tlu'  iii/trrinr.  t  ran-iinitlin^'-  l]i(Mi;ts;i]  t  w  ii:  ul"  llu'  oplillialiiiie 
division  lit  tin'  lit'lli;  tin*  /nisfi  riur.  a  small  \'i'ssi  l. 

t  'I'lial  wliii'h  is  Hiriiu'il  in  llu'  nrliilin-  iilalc  Lri\rs  |i:iss:ii.-i'  to  .1 
Sinn  II  ai'liTV  whirl  i  supplies  I  he  hu-hrviniil  ^-laud  ;  I  tic  i  it  her  t  ran  s- 
liiils  a  lilau'iLlit  of  llii-  malar  licr\  i'  I'lom  llu-  oi-hil  lo  iIil-  lemiioral 
fossa. 

X  I'or  llic  Iraiisinission  oi  tin-  lliiial,  lourlli,  anil  si\Ili  iu'r\ os ; 
the  oplllhalmii-,  or  tirsi  iliiision  of  1  he  ol li ;  ami  a  small  voill. 
§  ForiiK'il  li.v  till'  iiiiiiilU'  nu'iiint,-ral  arlcry. 
II  Forllio  I'iu'oliioniaii  lioilics. 
"J  I'cr  tin;  traiibmissioii  of  small  veins. 
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or  lambdoid  suture,  the  parietal  fosses,  the  fronto- 
parietal, or  coronal  suture,  and  ihe  frontal  fossce. 

70.  Base.  Consists  of  three  fossre  ;  an  anterior, 
lying  in  front  of  the  lesser  wings  of  the  sphenoid  ;  a 
posterior,  lying  behind  the  upper  edges  of  the  petrous 
processes;  and  a  middle,  which  occupies  the  inter- 
vening space.  These  fossre  are  on  different  levels, 
rising'successively  like  a  flight  of  steps,  from  the  pos- 
terior to  the  anterior.  Tlie  anterior  and  posterior 
fossae  are  widest  in  the  median  line  ;  the  nuddle  fossa, 
on  the  contrary,  is  narrow  in  the  median  line,  and  ex- 
pands on  each  side.  The  anterior  fossa  is  convex  ;  the 
two  others  are  deeply  concave.  Po.sterior  Fossa. 
Formed  chiefly  by  the  occipital  and  temporal  bones, 
and  traversed  by  the  mastoid  and  petro-occipital  sutures. 
It  presents,  at  its  posterior  part,  the  cerebellar  fossce 
of  the  occiput,  .separated  from  each  other  by  the  inte- 
rior occipital  crest,*  and  surmounted  by  the  sulci 
lateraks  or  transver sales,  which  pass  horizontally  out- 
ward, one  on  each  side,  from  the  interior  occipital  pro- 
tuberance, then  curving  downward,  groove  successively 
the  posterior  inferior  angle  of  the  parietal,  the  mastoid 
portion  of  the  temporal,  and  the  occipital,  just  behind 
iu  jugular  yjrocess  :  terminating  at  the  posterior  divi- 
sion of  tlx;  for(Jtueii,lo,ceruin  poslerius.  In  this  channel 
are  vau  the  interior  openings  of  the  ■iiiastoid'Y  a.uA  j>os- 
terior  condyloid!^  holes.  This  channel,  and  the  hole 
in  which  it  terminates,  are  usually  larger  on  the  right 
aide  than  on  the  left.  In  front  of  the  cerebellar  fossie 
13  the  foramen  maf/num ,  in  the  sides  of  which  open  the 
anterior  C'/adyloid,  foramina,  or  canals.  Iti  front  of  the 
foramf-n  rnagnnrn  i.s  the  ba.<ilri,r  jirocess,  hollowed  by 
the  Ijasdar  'jroove,  interrupted  in  ttio  child  by  the 

•  Wrii<':h  attache?  tlic  fait  minor  of  tlic  dura  rnalur. 
t  For  thf:  traii  Wii-iion  of  ^iriall  vciin. 

t  Trie  p'.iUrv/r  (liviaion  of  tliin  hole  transrnitf  llie  infernal 
jnmlar  vein,  tho  antirv/r  and  smaller  (livisioii  transmits  the 
glosiopharjngeal,  pneuinoga«tric,  and  spinal  atctasory  nervus. 
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basilar  sultirc,  and  formizig,  by  junction  with  the 
petrous  process  on  each  side,  the  pclro-oici/iital  siitii rc ; 
a  suture,  tlie  posterior  lialf  of  which  is  interru]jted  by 
tl]e/(;)'(())ic/i  hi.crruM  pn.-i/i  riii.s;*  while  its  antei  ior  half 
is  marked  by  the  infcriiir  petrosal  groove.  This  chan- 
nel belongs  partly  to  the  basilar  proce.ss  of  tlie  occi- 
pital, partly  to  the  ]iutrous  portion  of  the  temporal  ;  it 
transmits  a  sinus  of  the  same  name.  Above  the  fora- 
men lacerum  posteriu.s,  on  tiie  |)osterior  surface  of  the 
]jetrous  portion,  is  the  orifice  of  the  mcatun  aiidlturiiis 
ill  tent  tis  ;f  behind  and  abure  winch  again  is  a  little 
triangular  depression,  which  gives  insertion  to  a  fold  of 
dura  mater,  and  transmits  a  minute  vein  into  the  can- 
cellous tissue  of  the  bone  ;  wlnle  liehind  and  liduiv  it  is 
the  narrow  orifice  of  the  i-rianliic/iis  ns'ibiili.t 

The  Ihii:  vhich  sc]iaratijs  the  ]iii.«irrior  from  the 
middle  fossa,  is  formed  on  e.ach  side  by  the  upper 
border  of  the  petrous  portion,  which  presents  exter- 
nally the  superior  /iilrnMl  i/mnri',  and  internally  the 
semi  lunar  depression  on  wliieh  a  nerve§  rests;  in  ihe 
middle  the  boundary  line  coincides  with  the  basilar 
sal  lire. 

Middle  Fd.s.SA.  rornied  cliielly  by  tlie  splicnoid 
and  temporal  bones,  with  a  small  ]i,-irt  of  the  parietal ; 
traversed  Ijy  the  a'7«((;;((jh.v.  s/h'n  nih/iai-iilal,  sjJuito-ttiti- 
punil,  and  /xiro  i'jilii  imidal  sntui'es.  Narrow  in  the 
middle,  where  it  consists  oidy  of  the  ,'•'(//((  turcica, \\ 
and  dihuing  on  each  side  iiiio  a  l.irge  conea\e  sui'fiee, 
which  is  formed,  bc/iiuil  by  (lie  .-interioi'  surlace  of  tlie 
petrous  portion,  cjicniallii  by  the  s(piamous  ])ortion, 
and  by  part  of  the  parietal,  in  fytml  by  tlie  greater 
wing  of  the  sphenoid.  In  the  median  line  this  fossa 
]ireseids  from  lieliiiid  forwanl.  tlrsi,  the  .ti/iiarc  jilate 
which  bounds  tlie  s.  ll;i  tun  ica  lu  liiiid.  .•uul  supports 
the  pusli  riiir  cliihiid  jn'iiccfxcK  ;  seooiicU}',  the  sella  lur- 

*  Set'  nolo  1.  J).         +  'rriinsinits  llu'  IVici:!!  ;nui  luulilnrv  iicrvoi;. 
I  Traiisiiiils  ii  iiiimiti'  vein,  §  'I'la-  trilla-ial. 

li  Wliiuhli'       !!ic  jiituit.iry  biiilv. 
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eica  or  pituik'.i-)/  fossa  itself ;  tliirdh',  tlie  ollvanj 
Uiherde;  and  fourthly,  the  optic  groove,*  terminating' 
at  each  end  in  the  optic  foramen.f  On  each  side  nf 
the  Sella  turcica  is  seen  the  cavernous  groove ;X  a  wide 
sballuw  channel,  horizontal  in  the  middle,  bending 
down  posteriorly  to  terminate  in  the  foramen  lacerum 
medium,  and  curving  upward  in  front,  beneath  the 
an'enor  rlinoid  process  (which  sometimes  converts  it  at 
this  point  into  a  hole).  Further  outward  appears,  on 
each  side,  a  deep  fossa,  wider  externally  than  inter- 
nally, sometimes  called  the  lateral  fossa  ol'  the  middle 
region,  and  destined  to  support  the  middle  lobes  of 
the  brain.  This  fossa  presents  posteriorly  the  emi- 
nence formed  by  the  superior  semicircular  canal :  ante- 
rior and  internal  to  this  the  hiatus  Fallopii,^  with  the 
groove  (sometimes  double)  which  leads  from  that  orifice 
to  th<;  foramen  lacerum  medium  ;  anterior  and  internal 
to  this  ihe  foramen  .-pi iiosui,t,;\\  anterior  and  internal 
to  this,  tM  foramen  ovulefi  anterior  and  internal  to 
this,  iunforoMcn  rotundum and  finally,  in  front  of 
this,  tii^j  sphenoidal  Ji.isure  :ff  formed  below  by  the 
greater  and  above  by  the  lesser  wing  of  the  sphenoid  • 
and  completed  inf;mally  by  the  side  of  the  body  of  the 
sph<:noid,  externally  by  the  orbitar  j.late  of  the  frontal. 
Between  the  foramina  ovale  and  rotundum,  there  are 
generally  one  or  two  small  apertures,  varying  in  size  in 
diff-.Tfti,l  individuals,  and  frequently  in  the  same  indi- 
vidual on  opposite  sides.  They  are  the  upper  orifice.s 
of  little  canals,  winch  open  below  in  the  pterygoid 

F-o'l'/t;?  thp  optic  cordTnissiirc. 
t  Trarnmit<  the  Dptic  ijcrvi' 

t  T^:-^*^Hf vi""'    ""^      '•"■'■'i'l  "'■""•■v. 

artiTT  tnrit  afrcTnf.siiicif  it.  '  '"-^'^ 

i'liT  the  ri.i<l<li<-  iinniiiiffal  artf-rv 
.T  i'''' 'livHi'.ii  of  the  -Ah  norvo. 
Ifor  tM  K,:,,n<l  -livision  ol  ttic  .^tti  iktvc 

.r  Tr'""",""  ""'.i''"''-.  '"■'■v'M;'thr..  first  division  of 

the  oth,  and  a  small  vein,  ijivc  the  arran-einent.  """-""^ 
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fossa,  just  external  to  the  scaphoid  drprcssion.  Tli' 
largest  and  most  constant  of  tbeni  is  called  iliefura-nu 
Vcscdii;  it  transmits  a  little  vein,  one  of  the  cmissar 
reins  of  Santoriiii.    They  generally  disappear  in  ol 
skulls ;  and  are  probably  connected  (like  the  holes  in  tin 
selhx  turcica)  with  the  nutrition  of  tlie  bone.  Tliif 
surface  is  marked  with  cerebral  impressions,  and  with 
an  arterial  cluumel,  which  begins  at  the  Ibramen  spi- 
nosum,  runs  outward  a  little  way,  and  divides  into  tw.  : 
branches;  a ^los/crioj- that  ramihes  upward  and  back 
ward  ;  an  anhrior  and  larger  that  runs  upward  and 
forward  to  the  anterior  inferior  angle  of  the  parietal,  in 
which  it  forms  a  deep  groove,  fre(iuently  a  perfect  canal 
afterwards  dividing  into  numerous  raniiticatiuns  on  thti 
interior  suiface  of  that  bnne. 

The  Z/jtc  which  separates  the  middle  from  the  ante 
rior  fossa,  is  formed  in  the  centre  by  the  anteriti 
margin  of  the  optic  ijruorc;  on  eacli  side  by  the  jio.-< 
tcrior  edi/c  of  Ihc  lesser  wivj  of  the  sphenoid,  and  b\ 
the  anterior  dliioid  jirocess,''  into  which  the  inner  ex- 
tremity of  tlie  lesser  wing  is  prolonged. 

ANTEniuR  Fossa.  Formed  Ijy  the  horizontal  plate 
of  the  frontal,  by  the  cribriform  plate  of  the  ethmoid,  i 
and  l)y  the  ethmoidal  process,  anil  lesser  wing  of  the 
sphenoid.  Traversed  by  t\)e  rtlonoidal,  and  by  part  of 
the  sji/icnuidd/  suture,  and  widest  in  the  median  hue, 
where  it  presents  iVom  behind  forward,  first,  an  incon- 
siderable c«'"i<  »ir  sepai-ating  two  slight  longitudinal 
fiirroirs  (often  nearly  im|)ej(X'ptil)le),  wliieh  are  de- 
signed for  the  j-cceplion  of  a  |iair  of  nerves  ;t  secondly. 
tiie  crista  i/(dli  :'i  thirdly.  l\]v  fnriniicii  ('(rcHm,  a  canal 
formed  between  thel'ronlal  hntw  ;uid  the  ciista  gidU  of 

*  Tlio  cliiioiil  pniirssi's  ;illiirli  llic  Inlils  of  iliira  lualor  uiiicb 
form  tlio  i-iivcniniis  siiuisus. 

t  l«t,  or  (iiriictory.  ,    ,    ,  . 

%  Att!\f)u's  llir  fiilx  luiijor.  (I  h:wv  scni  n  sliiill  in  wliirli  tins 
process  is  iinusuiilly  liirp',  ;iml  IioIIciu  lhI  liy  a  slims  eoiniiiiinicaliiif.- 
willi  tlio  riyht  IVoiital  simis.) 
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the  ethmoid,  and  uommunicating,  according  to  Bertin 
and  Cloquet,  with  the  anterior  cells  of  the  ethmoidal 
notch.  It  generally  transmits  a  small  vein.  (I  have 
a  skull  in  which  it  runs  forward  for  three-eighths  of  an 
inch,  between  the  plates  of  the  septum  of  the  frontal 
sinuses  :  and  another  in  which  it  runs  downward  and 
to  the  left  side,  for  about  one- eighth  of  an  inch,  and 
then  terminates  in  a  cul  cle  sac.  Mr.  Henry  Lee,  of 
King's  College,  London,  has  a  skull  in  which  it  de- 
scends in  the  substance  of  t>he  right  nasal  bone,  and 
opens  on  the  middle  of  its  anterior  surface.  Veiy  often 
it  descends  directly  into  the  nose.  The  crista  galli 
seldom  does  more  than  complete  its  upper  orifice;  and 
sometimes  it  is  formed  entirely  in  the  frontal  bone.  It 
is  often  partially  or  completely  impervious,  especially 
in  the  skuUs  of  old  persons  ;  and  even  when  fully  deve- 
loped its  course  and  termination  vary  in  different  indi- 
viduals. The  contradictory  accounts  given  of  it  by 
different  anatomists  have  doubtless  arisen  from  this 
variability.)  On  each  side  of  the  crista  galli  is  seen 
the  fjlfaci'/ry  groove,  formed  by  the  cribriform  plate  of 
the  ethmoid  bone,  perforated  all  over  by  little  holes,* 
and  in  front  by  a  small /.».sitre;t  in  its  external  margin 
are  seen  the  orifices  of  the  internal  orhitar  foramina. 
The  anterior  of  these  orifices  occurs  near  the  middle  of 
this  margin,  and  is  usually  connected  with  the  fissure 
just  inentioned  by  a  little  groove,  which  lodges  the 
nerve  that  they  both  tran.amil.J  The  posterior  (which 
transmit  a  nniall  vein)  communicates  below  with  the 
cavity  of  the  nose,  and  opens  also  into  the  cranium,  at 
the  hinder  extremity  of  the  cribriform  plate,  where  it 
1.S  overarched  by  a  little  projecting  lamina  of  the  sphe- 
noid. Laterally  the  anterior  foHsa  presents  a  convex 
surface,  corresfK,nding  to  the  roof  of  the  orbit,  and 
marked  with  cerebral  and  arterial  impressions. 

•  Transmit  the  filaments  of  the  olfa<^ory  nerves, 
t  Tranynits  the  naxal  twii?  of  the  ophthalmic. 
;  .Nasal  twiif  ofophthalrnio. 

r  % 
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71.  Tlie  cavity,  which  is  encorapai9sed  by  the  s\ir 
face  that  ha.s  just  been  described,  i.s  of  an  ovoid  fori! 
smaller  before  than  behind,  and  continuous  below  wi. 
the  vertebral  canal  ;  of  whicli  it  may  be  consideri 
tlie  enlarged  extremity.    Of  its  use  we  shall  speak  ii  ^ 
reviewing  the  entire  sliuU. 

OF  THE  FACIAL  BOXES. 

72.  Of  the  fourteen  facial  bones  two  are  single  anc 
median,  viz.,  the  ivjcrior  mdj-iiluri/,  and  the  rnjHcj- 
twelve  lateral  and  in  pairs,  viz.,  two  utrpcfior  muxillary 
two 'iitalar,  two  nasal,  two  palate,  two  inferior  lurbi 
iiuUd,  aud  two  lachrymal  hones.  Of  these  si.\  pairs  tht 
four  first  are  most  con.'iiderable  in  size  and  importance 
tlie  two  latter  being  small  appendages  within  the  nasa;. 
and  orbitar  fossre.     All  these  bones  are  united  by 
suture,  with  each  other  and  with  the  cranium,  except 
the  lower  jaw,  which  moves  upon  a  hinge-joint.  Thd 
face  is  frequently  divided  into  tqiper  jaw,  consisting  o: 
thirteen  bones;  -Mvlloiccr  jaw,  consisting  of  one  l)one. 
This  division,  however,  is  too  unequal  to  assist  tli( 
memory  ;  nor  can  such  bones  as  tlie  roinrr,  the  lu 
chn/nial  hoiic,  the  chich-bonc,  &c.,  be  included  unde 
the' common  designation  appcr  jaw,  witliout  a  latitud. 
of  expression  almost  amounting  to  in.iccuracy. 

73.  After  the  description  of  the  facial  bones,  that  o 
the  thirty-tW'O  tcclh.,  and  of  the  hiio'ul  hone,  niny  In 
conveniently,  and  perhaps  not  altogetlior  unn.aturall 
introduced  ;  as  the  former,  lliough  difiuring  from  bon. 
in  structure  and  mode  of  growth,  are  yet  directly  in 
sorted  into  tlie  maxillary  liones  ;  while  the  latter 
thomdi  strictlyspeakinga  solitary  bone,  is  connected  1 
proximity,  and  by  the  intervention  of  several  muscii 
;ind  liga,ments,  with  the  lower  jaw. 

OF  THE  SUt'EMOi;  .MAXILLARY  BONES. 

7-1,  A  pair  of  large  irregular  bones,  occupying  tin 
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middle  and  anterior  part  of  the  face,  and  presenting  for 
esuTnination  two  asperts,  an  external  and  an  internal ; 
a  circumference  which  separates  these  aspects  ;  and 
four  processes,  one  belonging  to  each  aspect,  the 
remaining  two  to  the  circumference. 

75.  ExTEBN'AL  Aspect.  That  part  of  the  bone 
which  can  be  seen  without  separating  it  from  its 
neighbours.  It  presents  in  the  centre  the  malar  i^iro- 
cess,  which,  as  it  divides  this  aspect  into  three  parts, 
will  be  described  first.  Malar  Process.  A  rough 
triangular  eminence,  directed  upw.ard  and  outward, 
articulated  above  with  the  malar  bone,  hollowed  be- 
hind where  it  forms  part  of  the  temporal  fossa,  more 
sii'i-htly  concave  in  front  where  it  forms  part  of  the 
canine  fos.sa,  most  prominent  below  where  it  gives  rise 
to  a  blunt  ridge  which  passes  vertically  to  the  lower 
border  of  the  bone,  becoming  less  prominent  as  it  de- 
scends. That  part  of  the  external  aspect  which  lies  in 
front  of  this  ridge  is  the  facial  surface  ;  the  part 
■which  lies  behind  it  is  the  zyfjomatic  surfaf'e  ;  while 
the  remaining  part,  which  lies  superior  and  internal  to 
the  malar  proces.s,  is  the  orhitar  surface.  We  shall 
begin  with  the  OrijItak  Surface.  Smooth,  irregularly 
quadrilateral,  and  directed  upward,  outward,  and  for- 
ward. Bounded  internally  Ijy  a  thin  uneven  margin, 
which  articulates  with  three  bones  ;  in  front,  by  a 
notch  soni';timos  called  the  inri.sura  lachri/inalis,  with 
the  Lachrymal  bone  ;  in  the  middle  with  the  ethmoid  ; 
Miind  with  the  palate  bone.  Hounded  externally  by 
tne  rfioJar  proceM  ;  anteriorly  by  a  short  rounded  eilge, 
which  forms  part  of  the  circumference  of  the  orbit; 
posteriorly  by  a  rounded  edge,  which  contributes  to 
form  tlie  'fiUmo  -maxilUiry  fi^nure,  and  wliicli  some- 
times, at  its  anterior  extremity,  articulates  with  tiie 
orbitrir  plate  of  the  splienoid.  (8:;)  This  surface  is 
marked  by  a  channel  which  commences  at  the  middle 
(>,  the  post«;rior  border,  and  pa?ae-(  forward  and  down- 
ward, gra<iually  deepening  till  it  becomes  a  canal. 
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■which  divides  into  two  branches  ;  an  cDitcrioi-  called 
the  rnfra-orhitar  canal,  which  is  wider  and  shorter, 
pursues  the  original  direction  of  the  groove,  and  opens 
at  the  infra-orhitar  hole  ;*  a  -posleriur  which  is  longer 
and  smaller,  and  descends  in  the  anterior  wall  of  the 
maxillary  sinus,  under  the  name  of  the  anterior  dcniar 
canal.f  Facial  Suuface.  Looks  forward  and  out- 
ward, and  presents  two  depressions  ;  first,  the  canine 
fossa,  large  and  deep,  situated  just  below  the  oi-bit, 
perforated  at  its  upper  part  by  the  infra-orhitar  hole, 
and  presenting,  aliove  and  below  that  opening,  rough 
impressions  for  the  attachment  of  muscles  :%  secondly, 
the  nii/rlifjriii  or  incisive  fossa,  smaller  and  less  dis- 
tinct, situated  above  the  incisor  teeth,  and  separated 
from  the  other  by  a  vertical  ridge  (the  canine  eminence) 
caused  by  the  socket  of  the  canine  tonth.  (7i1)  This 
fossa  gives  origin  to  a  muscle. §  Zygomatic  Surface. 
Looks  backwards  and  outward  ;  ]iresents  at  its  lower 
part  a  rounded  eminence,  more  prominent  before  than 
after  the  growth  of  the  wisdom  tooth,  and  called  the 
maxillarij  tuherosity.W  About  the  middle  of  this  sur- 
face appear  the  ajicrtures,  two  or  three  in  number,  of 
the  posterior  denlur  canals  ;'i\  and  at  the  inner  and 
lower  part  there  are  some  inequalities  which  articulate 
with  the  tuberosity  of  the  palate  bone,  (Sfl)  and  some- 
times (but  very  rarely)  with  the  [iterygoid  process  of 
the  sphenoid. 

7().  iN'ruiiNAii  AsPHCT.  Divided  by  the  palatine 
process  into  two  portions  of  unequal  size  :  tlie  sui>erior 
and  larger  belonging  to  tlie  cavity  of  tlie  nose,  the  in- 
ferior and  snialler  to  that  of  the  mouth.    This  division, 

*  'ri':ni?inils  Mto  iiifra-ttrbit.'ir  vesj^els  :uiil  nervo. 

t  "I'ransiilits  tin'  ;mtcriiir  (li'Mt:ll  Vi'sscls  anil  nervrs. 

t  'J'lu- tippiT  irivi's  oriiriii  In  the  Unal.tr  lahii  supfrioris;  the 
lower  to  IIk'  li'valor  laliii  supi'rinris  .'ihrcine  nasi. 

§  Di'prcssiir  labii  svijtrriiiris  ala'iiuc  nasi. 

II  'I'llis  name  is  sonietinu'.s  applied  lu  Iho  winile  of  the  7,ygo- 
nialii-  snrlacn. 

"i  Tnuisiuil  the  posterior  dental  vessels  and  nerves. 
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however,  is  not  perfect,  for  the  palatine  process  is  de- 
ficient behind,  so  as  to  allow  a  communication  between 
the  two  portions.  We  shall  hereafter  find  that  the 
deficiency  is  supplied,  and  the  separation  completed, 
by  the  palate  bone. 

77.  Palatine  Process.    A  strong  plate  of  bone, 
projecting  hoi-izontally  inward  from  the  internal  sur- 
face of  the  bone,  thicker  before  than  behind,  forming 
the  floor  of  the  nose,  and  the  roof  of  the  mouth,  and 
presenting  for  examination  two  surfaces   and  four 
borders.    Scrfaces.    Superior.  Smooth,  level  from 
before  backward,  concave  from  side  to  side,  and  per- 
forated in  front  by  a  canal,  which  descends  forward 
and  inward,  and  joins  the  similar  canal  of  the  opposite 
aide  to  form  the  Mterior  palatine  orincisive  canal*  (only 
seen  when  the  bones  are  united).  Inferior.  Eough,  con- 
cave from  back  to  front,  perforated  with  many  little 
ap-srtures  for  nutrient  vessels,  and  marked  with  a  lon- 
gitudinal furrow  (in  some  skulls  indistinct,  in  otliera 
very  deep,  sometimes  covered  by  a  bony  arch  which 
converts  it  into  a  complete  canal,  sometimes  double) 
for  the  transmission  of  vessels  and  nerves. f    It  pre- 
sents anteriorly  when  joined  with  the  opposite  bone  the 
pal'/hne  foramen,  which  is  the  lower  orifice  of  the 
anterior  palatine  canal  above  mentioned.  Borders. 
Outer.  Continuous  with  the  rest  of  the  bone.  Inner. 
Rou;,'h,  vertical,  thicker  before  than  behind  ;  sur- 
motinted  by  a  ridge,  which,  with  tlie  corresponding 
crest  of  the  ojiposite  bone,  forms  a  groove  for  the  re- 
ception of  the  vomer,    and   mark(;d  at  its  anterior 
inferior  part  by  a  groove  which  contributes  to  lonii  tiio 
anterior  j,nlo.iine  canal.  Anterior.  Short,  thin,  smooth, 
curved  ;  forming  part  of  tlie  anterior  orifice  of  the 
naial  ((iftam  ;  and  prolonged  forward,  internally,  into 
an  acute  angle,  which  unites  with  the  opposite  to  iorn> 

•  Tran.«mit3  the  anterioT  jalatino  vessels  and  nerves,  and 
lodges  the  nasopalatine  ifaiiKli'iii. 

t  Posterior  palatine. 
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the  anterwi-  nasal  spine.  Posterior.  Short,  denticu- 
lated, beveled  at  the  expense  of  the  upper  surface,  and 
artjcuLated  with  the  pahitiue  phite  of  the  pahite  bone. 

7S.  Internal  Aspect.    Supei-ior  or  nasal  division. 
Broad  and  vertical,  forniiug  the  outer  boundary  of  the 
nasal  fossa;,  and  the  inner  wail  of  a  large  triangular 
elianiber,  wliicli  excavates  the  body  of  llie  niaxfllaiy 
bone,  an.J  opens  near  tiie  middle  of  the  internal  aspect. 
This  cavity,  which  is  called  the  maxitlari/  sinus,  or 
antrum  of  Hiylnnore,  is  bounded  above  by' the  orbitar 
plate  ;  below  by  the  base  of  tlie  alveolar  process  ;  in 
front  by  the  facial  surface  ;  and  beliind  by  the  zyso- 
luatic  surface.    Its  apex,  directed  outward,  is  fornted 
by  the  malar  process  ;  and  its  Ijase,  directed  inward, 
by  tlie  outer  wall  of  the  nose.    Lilie  tlie  frontal,  sphe- 
noidal, and  other  sinuses  of  the  cranium,  it  is  often 
subdivided   by  little  pr  ojecting  lamina;  ;  its  roof  is 
traversed  by  the  infra-orbllar  canal,  and  its  outer  wall 
by  the  posterior  elentar  canals,  which,  commencing 
above  and  behind,  near  the  centre  of  the  zygomatic 
surface,  sweep  round  it  downward  and  forwartl,  some- 
times to  open  on  tlie  facial  surface,  or  in  the  cavity  of 
the  antrum,  or  in  the  alveoli  of  the  teeth  ;  sometimes 
to  be  lost  in  the  cellular  tissue  ;  sometimes  to  degenerate 
into  grooves,  wliicli  run  a  little  w.ay  on  the  wall  of  the 
antrum,  and  then  disa]ipear.    Th'oy  transmit  vessels 
and  nerves  (of  the  same  name)  to  the  teetli.  The 
floor  of  tlie  antrum  is  freiiuently  jmshed  up,  sometimes 
even  perforated,  by  the  fangs  of  the  teeth.    Its  inner 
wall  is  jierforated,  near  the  middle,  by  a  large  irre- 
gularly shapeil  aperture,  thruugli  whi'cli  it  commu- 
nicates with  tlie  nasal  foss;e.     The  margin  of  this 
aperture  is  thin  and  ragged  ;  in  the  united  skull  it  is 
overlapped,  .-iliove  by  the  ethmoid,  lielow  by  the  in- 
ferior turbinated,  behind  by  the  palate  bone.    It  is 
sometimes  iloulile.    I  have  seen  two  skulls  in  which  it 
is  traversed  by  several  little  t(mgues  of  bmio,  \\  hi di 
give  it  a  cribriform  aiipearaiice.    Above  this  aperlunj 
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are  several  half  cells  completed  by  the  ethmoid  ;  below 
it  is  a  smooth  coDcave  surface,  belonging  to  the  inferior 
meatus  of  the  nose,  and  traversed  by  a  fissure,  which 
runs  from  the  orifice  of  the  antrum  obliquely  down- 
ward and  backward,  to  receive  the  maxillary  process  of 
the  palate  bone  ;  (S9)  behhid  it  is  an  uneven  surface 
which  articulates  with  the  vertical  plate  of  the  palate 
bone.  This  last  surface  is  traversed  by  a  groove  whicli 
commeaces  at  the  middle  of  the  posterior  border,  runs 
obliquely  downward  and  forward,  and  contributes  to 
form  the  posterior  jjalatine  canal.*  In  front  of  the 
orifice  of  the  antrum  is  a  deep  groove,  sometimes  con- 
verted into  a  canal  by  a  lamina  of  bone,  directed  up- 
ward and  forward,  and  forming  part  of  the  naso- 
I'xchrymal  canal.  (135)  In  front  of  this  groove  is  a 
nearly  horizontal  ridge,  which  articulates  with  the  in- 
ferior turbinated  bone,  and  is  called  the  inferior  hir- 
binnud  cre»t.  Above  this  crest  is  the  internal  surface 
of  the  na.sal  process;  which  will  be  presently  described. 
E^low  it  is  a  smooth  surface,  concave  from  above 
downward,  and  belonging  to  the  inferior  meatus  of  the 
nose.  Inferii/r  or  Oral  divixion.  Snjall,  uneven,  con- 
cave, marked  with  little  furrows  and  apertures  for 
nutrient  vessels. 

7&.  The  CIKCUMFEKENCE,  or  line  of  separation  be- 
tween these  a-fyiects,  presents  below,  the  alveoUir  pro- 
cen^,  a  curved  eminence,  thicker  behind  than  before, 
hollowed  by  eight  deep  conical  cavities  (called  alrroli) 
for  tiie  insertion  of  the  teeth,  and  marked  internally 
and  externally  by  a  series  of  alternate  eminences  and 
depressions,  which  corresfjond  to  tlie  alveoli,  and  to 
the  intervals  between  them.  The  alveoli  vary  in  size 
and  form  according  to  the  teeth  they  respectively  con- 
tain. Those  of  the  inrinom  are  dr;o|>,  narrow,  and 
.ling!';  ;  tliose  of  t\n:  i/rindern  are  wiile.  and  suhdividcd 
into  !ni nor  cavities  corresponding  to  the  fangs  of  tlio 

•  Transmits  the  posterior  palatine  vessoU  ami  iicrve-i. 
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teeth  ;  those  of  the  superior  canine,  or  eije-teclli,  are 
the  deepest  and  most  prominent  externally,  where 
they  form,  on  each  side,  a  vertical  ridge  called  the 
canine  eouneiicc,  that  separates  the  infra-orhitar  from 
the  myrtiform  fossa.  Anterio)'li/  the  circumference 
presents,  first,  a  deeply  concave  edge,  which  is  called 
the  jwisa^  notch  of  the  upper  ma.\illary,  and  contributes 
to  form  the  anterior  aperture  of  the  nasal  fossie;  below 
this,  an  eminence  which  forms  half  of  the  antcriur 
nciscd  spine ;  and  below  this  again,  a  short  vertical 
border  which  unites  with  that  of  the  opposite  bone. 
Postcriorlij,  the  circumference  is  indicated  by  the  niax- 
illarii  tuherositij.  Above,  it  is  formed  by  the  inner 
border  of  the  orbitar  ])late,  and  in  front  of  that  by 
the  Ascending-  or  Nasal  process.  This  is  a  stout 
triangular  eminence,  directed  upward,  inward,  and 
backward  ;  smooth,  concave,  and  marked  with  vas- 
cular apertures,  on  its  external  surface,  where  it  gives 
attachment  to  muscles  ;*  less  even  within,  where  it 
presents,  at  its  upper  part,  some  rugosities  (occasion- 
ally a  little  half-cell),  covered  by  a  plate  of  the  ethmoid  ; 
below  these  a  horizontal  crest,  which  articulates  with 
the  middle  turbinated  bone,  and  is  called  the  middle 
turbinated  crest  of  the  up])er  maxillary  ;  and  below 
this  again  a  horizontal  shallow  groove,  marked  with 
arterial  furrows,  aiul  belonging  to  the  middle  meatus  of 
the  nose.  This  groove  is  bounded  below  by  the  inferior 
turbinated  crest  of  the  upper  maxillary  (a  horizontal 
ridge  whicli  marks  the  line  of  junction  between  the 
nasal  jjrocess  and  the  rest  of  the  bone).  Such  are  the 
surfaces  of  the  nasal  process;  its  siiiniitit  jiresents 
denticulations  which  join  the  internal  angular  pro- 
cess of  the  frontal  ;  its  anterior  border  is  thin,  and 
beveled  at  the  expense  of  the  inner  surface  above,  of 
the  outer  surface  below,  to  articulate  with  the  nasal 
bone  ;  its  jiostcrior  border  is  very  thick,  and  divided 

*  Levator  labii  suporioris;  and  levator  hibii  suporioris  .ila'iiuo 
nasi. 
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bv  a  groove  into  two  edges,  of  which  the  internal 
'.also  posterior)  articulates  witli  the  laclirymal  bone  ; 
the  external  (also  anterior)  is  free,  and  forms  part  of 
the  circumference  of  the  orbit ;  while  the  intervening 
groove  contributes  to  form  the  naso-ladmjmal  canal. 
(135)  Just  where  this  border  joins  the  body  of  the 
bone,  there  is  a  little  angle  described  b}'  Bourgerj',  as 
the  lachrymal  tubercle.  It  was  pointed  out  by  Lisfranc, 
who  considers  it  to  be  of  importance,  as  affording  a 
surer  guide  than  the  tendon  of  the  orbicularis,  in  the 
operation  for  fistula  lachrymalis. 

8i>.  Structure.  Processes  cellular,  walls  of  the 
antrum  compact.  Development.  By  separate  points 
for  the  palatine,  malar,  and  nasal  processes  ;  by  a 
point  for  the  body  ;  by  several  points  (which  are  the 
first  to  ajipear)  for  the  alveolar  process  ;  and  some- 
times by  an  e.xtra  point  for  a  little  piece  analogous  to 
the  inltrrna.xiliary  bone  of  quadrupeds.  This  portion 
is  indicated  in  young  bones  by  a  fissure,  which  if  per- 
fect would  cut  off  the  anterior  comer  of  the  bone, 
including  the  two  incisor  teeth.  But  this  fissure, 
tbough  often  deep  and  distinct  internally,  is  seldom 
continued  on  the  facial  surface  of  the  bone.  Another 
fissure,  indicating  in  like  inanneran  imperfect  division 
of  the  bone  during  fojtal  life,  extends  (in  young  speci- 
mens i  from  tlie  anterior  end  of  the  orbitar  groove  to 
the  infra-orbitar  foramen.  When  these  clefts  have 
disappeared,  their  fornjer  position  is  still  indicated,  in 
maiiv  Vioncs.  by  little  sutures.  'I'lie  ma.xillary  sinus 
dev<:lops  gradually  by  age.  Auticuf.atio.n.s.  With 
the  frontal,  nanal,  malar,  lachrymal,  ethmoid,  palatine, 
inferior  turbinated,  vomer,  ojiposite  maxillary,  teeth, 
and  sometimes  sphenoid,  by  tlie  several  points  above 
mentioned. 

or  Tin:  mai.ak  ijoneh. 

H\.  A  pair  of  irregularly  (piadrilateral  bonc.i,  occu- 
pying the  upper  and  outer  part  of  the  face,  and  con- 
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s'.stiiig  of  a  body  ,nid  a  process.  Each  of  these  parts 
presents  for  examination  two  surfaces,  and  four  Lijr- 
dcrs  ;  the  body  also  ]ireseiits  four  arir/les. 

82.  BoDr.  The  hirgest  and  thicliest  part  of  the 
bone.  Placed  Yerticall}'  in  the  face,  it  foniis  the 
cheek  in  fi'oiit,  and  contributes  behind  to  the  temporal 
and  zygomatic  t'o~ssi.  Surfaces.  Ouler  or  unterinr. 
Smooth  and  convex,  directed  outward,  forward,  and  a 
little  upward,  covered,  in  the  recent  state,  by  a  muscle,* 
and  marked  near  the  centre  by  asmull  /lo/c— sonietin)e3 
by  moi-e  than  one.  These  are  the  apertures  of  little 
passages  called  the  malar  canals,  whicli  will  be  ).)i-e- 
sently  described.  Jnner  or  jjos/crinr.  Directed  back- 
ward, inward,  and  a  little  downward  ;  presents  ht- 
tcrnalli/  a  triangular  rough  surface,  which  ariiculntes 
with  the  malar  ])j-ocess  of  the  ujiper  maxillary  ;  at  its 
outer  and  posterior  part  a  smooth  sui-face,  naiTow  and 
very  concave  ahore,  where  it  belongs  to  the  temporal 
fossa,  wider  but  less  concave  below,  where  it  con- 
tributes to  the  zygomatic  fossa,  and  jircsents  the 
aperture  of  a  malar  canal.  Angle.s.  The  superior, 
thick  and  serrated,  articulates  with  the  extei  nal  urbitar 
process  of  the  frontal  ;  the  anterior  thin  and  iminted, 
and  the  inferior,  obtuse  and  tliick.  articulate  witli  the 
malar  j>rocess  of  the  superior  maxillary  ;  while  the 
posterior,  denticular,  prominent,  and  beveled,  articu- 
lates with  the  zygomatic  process  of  the  temporal. 
BoiiUHRS.  If  a  line  be  drawn  vertically  from  the 
upper  to  the  lower  angle  of  the  bone,  two  of  the 
borders  will  he  found  anterior,  and  two  posterior  to  it. 
Of  the  former,  one  is  antcriur-snpcrior,  and  forms 
part  of  tlie  nrliit ;  the  other  anterior-inferior,  and 
articulates  with  the  malar  process  of  tlie  upper  maxil- 
lary. Of  tlie  latter,  one  is  postcrior-sHjurior.  and 
corrosiionds  to  that  partr  of  the  inner  surface  which 
contributes  to  the  temporal  I'ossa. ;  the  other  is  j:oslcrii  r- 


•  llrbirularis  iKilin-brnnnii. 
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inferior,  and  coTresponds  to  that  part  of  the  inner 
sunace  which  contributes  to  the  zygomatic  fossa. 
A  at  trior- superior,  or  orbilar  border.  Is  smooth,  con- 
cave, and  rounded,  and  fomis  a  considerable  part  of 
tlie  circumference  of  the  orbit.  A  nterior-inferior,  or 
u:"xillar}/h(>T<\eT.  Rough,  and  beveled  atthe  e,\penseof 
theoutersurface,  toarticulatewith  theupper  maxillai-y ; 
wiiich  here  overlaps  tlie  malar.  Posterior- superior, 
or  temporal  border.  Curved  like  an  italic  /,  and  con- 
tinuou.s,  letov;  with  the  upper  border  of  the  zygomatic 
process,  above  with  the  temporal  ridge  of  the  frontal. 
It  forms  the  anterior  limit  of  the  temporal  fossa,  and 
attaches  a  stron'^  aponeurosis.*  Posterior-iifcrior,  or 
zii'j'tiiiwie.  Thick,  especially  in  front,  continuous  with 
the  lower  border  of  the  zygomatic  process,  and  uneven 
for  the  attachment  of  a  strong  muscle,  f 

S-j.  Op.uitak  Proce.S.S.  A  thin  curved  plate  which 
projects  backward  from  the  orbitar  margin  of  the 
bone,  at  right  angles  to  the  posterior  surface  of  the 
body.  Its  upper  surface,  smooth  and  concave  from 
.side  to  side,  contributes  to  the  floor,  and  to  the  outer 
wall  of  the  orbit.  Its  lov:er  surface,  also  smooth, 
but  convex,  contributes  to  the  temporal  fossa.  Of  its 
h'/rderK,  the  anterior  is  identical  with  the  orljitar  border 
of  the  body  already  descriljed  ;  the  superior  is  ser- 
rated, horizontal,  and  articulated  to  the  frontal  bono 
just  behind  its  external  angular  process  ;  the  posterior, 
also  serrated,  is  vertical,  and  joins  tiie  orbitar  jilato 
of  the  sphenoid  ;  the  inferior  (or  inlernol)  is  sonated 
like  the  former,  and  horizontal  for  articulation  with 
the  orbitar  plate  of  the  superior  maxillary  bone.  At 
the  angle  of  junction  between  the  two  last-nientioned 
borders  {i.e.  the  KpUfnoid,  and  the  'miu-iUorij),  then;  is 
generally  a  very  short  rounded  margin,  which  forms 
the  anterior  bouri'lary  of  the  xjihewi-wn.xil.ldrii  fissure. 
Its  length  varies  with  the  width  of  the  fissure  ;  sumu- 


*  Temporal. 
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times  it  is  entirely  wanting.  In  tlii.s  ca.<!e  tlie  malar 
bone  does  not  enter  into  the  formation  of  tlie  fissure, 
wliich  is  then  completed  in  front  by  the  junction  of 
the  upper  maxillary  and  sphenoid.  '  (This  disposition 
is  sometimes  seen  in  one  orliitar  fossa,  while  on  the 
opposite  side  of  tlie  skull  the  splieno-maxillary  fissure 
is  completed  by  tlie  malar  bone.)  Upon  the  upper 
surface  of  the  orbitar  plate  appear  tlie  orifices  of  one 
or  two  canals.    We  have  already  described 

similar  apertures  on  the  two  surfaces  of  tlie  body  ;  and 
may  now  speak  of  the  canals  themselves.  Though 
seldom  entirely  wanting,  they  are  very  irregular  as  to 
size,  number,  and  course.  A  common  disposition  is 
the  following.  From  the  hole  on  the  zygomatic  surface 
of  the  body  a  canal  runs  a  little  way  foi-ward  and  up- 
^\•ard,  and  then  divides  into  two  branches,  one  that 
ascends  to  open  on  the  orbitar  surface,  another  that 
descends  to  open  on  the  anterior  or  facial  surface. 
Sometimes  there  are  several  canals  unconnected  with 
each  other ;  and  one  or  more  may  cease  within  the 
substance  of  the  bone.  Some  of  them  give  passage  to 
small  nervous  filaments  ;*  others  admit  little  nutrient 
vessels  into  the  cancellous  tissue  of  the  bone. 

84.  Structure.  Compact  externally,  cellular  within. 
Development.  By  a  single  point.  A  uticulatioxs. 
With  the  upper  maxillary,  fi'ontal,  temporal,  and 
splienoid. 

OF  THE  palate  boxes. 

S5.  A  pair  of  complex  bones,  situated  between  the 
palatine  plate  of  the  superior  maxillary  and  the  jitery- 
goid  process  of  the  sphenoid,  and  each  consisting  of 
two  plates  joined  at  a  right  angle ;  an  inferior 
horizonlal,  and  a  superior  rcrtictil. 

Sti.  HouizoiNTAL  or  I'ALATiNE  Plate.  Tliick,  quad- 

•  Fil.amonts  of  llic  iiialMr  lir.im  li  iil'  (i|ili(liiilniii-  iiorvo, 
wliidi  jniss  llinnifc'li  the  iiuilar  bono  (u  .■:ii;isloiiiu.«i'  willi  I  Iil' 
fiKial. 
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•ilateral,  and  continuous  with  the  palatine  process  of 
he  superior  maxillary  ;  like  which  process  it  presents 
.wo  nirfaces  and  four  lordcrs  for  examination.  Sur- 
^\CES.  Upper.  Smooth,  concave  from  side  to  side, 
evel  from  back  to  front,  forming  part  of  the  floor  of 
;he  nose.  Lov:er.  This  surface,  level  though  rough, 
'orms  the  back  part  of  the  hard  palate,  presents  pos- 
leriorly  a  transverse  rid'je  (often  indistinct)  for  the 
(.ttachment  of  a  muscle,*  and,  at  the  outer  extremity 
>i  this  ridge,  the  oval  orifice  of  the  poslerioi-  palaline 
:anal.  Near  this  hole  there  are  frequently  the 
imaller  orifices  of  one  or  two  accessory  posterior  pala- 
ine  canals.  Lastly,  from  this  aperture  a  groove  runs 
or^vard,  to  become  continuous  with  a  similar  groove 
in  the  palatine  process  of  the  upper  maxillary,  (77) 
ind  to  transmit  the  same  vessels  and  nerves. f  Edge.s. 
External.  Join.s  the  vertical  plate.  Internal.  Straight, 
■.hick,  and  serrated,  for  articulation  with  the  opposite 
jone ;  aurrnounted  by  a  crest  which  helps  to  form 
i  'jr'iwe,  continuous  with  the  groove  formed  by  the 
•-wo  upper  rnaxiliarj-  bones,  and,  like  that,  designed 
"or  the  reception 'if  the  vomer.  Anterior.  Serrated, 
oevele'l  at  the  expense  of  the  lower  surface,  and  su])- 
oorted  by  the  palatine  plate  of  the  superior  maxillary. 
Poii'eri'/r,  or  Oultural.  This  bord(;r,  thin,  smooth, 
ind  concave,  terminates  the  hard  palate,  and  gives 
itt-achment  to  the  soft.X  By  uniting  with  the  internal 
border,  it  forms  a  projecting  angle,  which,  wlicn  joined 
with  that  of  the  o[(po.Hite  side,  constitutes  the  posterior 
n'jJtal  rfiini. 

87.  Vkrtk.-at,  f'l.ATK.  Tliin,  ((uadriiateral,  oldong, 
md  inclinerl  from  below  ujiward,  and  a  little  inwai-d. 
Presents  for  examination  lv;o  sii.rfiices,  four  iKirdirs, 
'iK'i  f.r<>Cfxsff,  and  a  notch.  St;itKAcr..H.  Inli.nml. 
F'reaents  from  below  upward,  first,  a  shallow  horizontal 
jro'M,  which  beiong.s  to  tlie  inferior  itieatus  of  the 

•  C'irf.TimflCTns  palati.  t  I'ostiTior  palnliiio. 

%  Also  called  the  velum  fi<;n(Julum  [iiilati. 
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nose  ;  secondly,  a  horizontn,!  cicsf,  with  which  the 
■inferior  turbinated  bone  articulates  :  thirdly,  another 
horizontal  r/roorc  belonging  to  tlie  middle  nieatns  ; 
fourthly,  a  second  crest,  to  which  the  middle  tu]-binated 
bone  is  attached.  These  crests  are  called  respectively 
the  superior  and  inferior  turbinated  crests  of  the  palate 
bone  ;  they  are  on  a  line  with  the  corresponduig  cre.-ts 
of  the  superior  maxillary  bone  already  described.  (78) 
External.  Uneven,  marked  with  arterial  impressions, 
and  closely  fitted  to  the  inner  surface  of  the  upper 
maxillary  ;  with  the  posterior  part  of  which  it  articu- 
lates in  the  united  skull.  It  is  traversed  obliquely  by 
a  groove,  which,  with  one  that  has  been  described  on  tlie 
superior  maxillary,  (7S)  forms  tlie  upperpart  of  the  pos- 
terior palatine  canal ;  and  it  presents  superiorly  a  little 
smooth  surface,  which  appears  in  the  zygomatic  fossa. 
Edge-S.  Inferior.  Joins  at  right  angles  the  horizontal 
or  palatine  plate.  Anterior.  Uneven,  tliin,  and  pro- 
longed forw.-ird  at  its  lower  ]iart  into  an  angular  ]iro- 
cess  which  contracts  the  entrance  of  the  antrum.  It 
is  received  into  a  slit  of  the  upper  maxillary  bone  just 
below  that  orifice,  whence  it  is  often  called  tlie 
viarillari/  process  of  the  palate  bone.  Its  form  varies 
considerably  in  dirt'eteiit  skulls. — I  have  seen  it  a  long 
ragged  denticulation,  wider  at  the  extremity  than  at 
tlie  root ;  at  other  times  it  is  very  short ;  it  is  usually 
triangular,  with  the  apex  directed  forward  ;  and  it 
always  occurs  below  the  level  of  the  inferior  turbi- 
nated crest.  (It  is  very  fragile,  and  frequently  breaks 
during  the  separation  of  the  Ixuies.)  Posterior.  Un- 
even, holloweil  by  a  narrow  groove  which  receives  the 
anterior  edge  of  the  pterygoid  iirocess  of  the  sphenoid. 
The  angle  formed  by  the  junction  of  this  border  with 
the  guttural  border  of  tlie  liorizontiil  plate,  is  jirolonaed 
into  a  triangular  eminence  called  the  PyiiAMiPAl.  ruo- 
CKSS,  or  TUUKUOslTY  of  the  jialate  bone.  This  |)roce.'-s 
projects  downward,  outwanl,  and  backward,  and  is 
received  into  the  bifurcation  of  the  pterygoid  jirocess 
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of  the  sphenoid.  It  is  fluted  behind  by  three  vertical 
.grooves  lying  side  by  side,  of  which  the  inna-  is  the 
deepest,  and  receives  the  internal  plate  of  the  ptery- 
.goid  process  ;  while  the  oiiler,  less  deep  and  distinct,* 
but  rougher,  is  joined  to  the  external  plate  of  the 
pterygoid  process  ;  and  the  middle,  wider,  shallower, 
and  smoother  than  the  others,  fills  up  the  space  left 
bv  the  bifurcation  of  the  pterygoid  plates,  and  so  com- 
pletes the  pterygoid  fossa.  The  lourr  surface  of  the 
pjTaniidal  process  belongs  to  the  palatine  arch,  and 
presfjnts  the  orifices  of  one  or  two  small  accessory  j)os- 
teriijr  polaiine  canals.  Its  outer  surface  is  uneven,  and 
articulate?  with  the  inner  surface  of  the  upper  maxil- 
lary. Superior  edrje  (of  the  vertical  plate).  Supports  two 
proce.i.ifi!  separated  by  a  vofck.  Of  the  processes,  the 
posterior  and  shorter  stands  upward  and  inward,  and  is 
called  the  sphenoidal  process  ;  the  anterior  and  longer 
stands  upward  and  outward,  and  is  called  the  orhitar 
process  ;  while  the  intervening  space  is  called  the  spj/ieno- 
piiij.'itj.m  notch.  Sphenoidal  Pkock.ss.  Presents  three 
Hurface.s,  an  internal,  external,  and  superior ;  and  two 
borders,  an  anterior  and  a  posterior.  The  internal 
surface  is  smooth,  and  contributes  to  the  outer  wall  of 
the  na.sal  fossa.  The  external  surface  is  divided  into 
two  parts  ;  a  [Kjsterior  articulated  to  the  inner  surface 
of  the  ptei-j'goid  process  of  the  sphenoid  ;  and  an  ante- 
rior, of  les.s  extent,  free,  and  fonniiig  j)art  of  tlie 
zygomatic  fossa.  The  superior  surface,  or  sumiuil, 
articulates  with  the  anterior  part  of  the  floor  of  the 
sphenoiflal  sinu.ses,  i.e.,  with  the  horizontal  jiortion  of 
the  syihenoidal  turbinated  bone  (wliich  sometimes 
remains  seyiarate  from  the  sjihenoid,  and  is  <init(;il  to 
this  process;,  and  presents  a  groove  wliich  contributrs 
to  the  jiteripio-piihiiine  envoi.  Of  the  borders,  the 
po.^lerior,  which  is  thin  and  uneven,  rests  against  the 
pterygoid  process,  while  the  anterior,  which  is  thicker 

•  Sometime*  not  a  ^oove,  but  a  mere  serrated  line,  j 
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aud  more  even,  forms  the  postei-ior  boundary  of  tl^i 
spheno-pidatiue  notch.  Orbitar  Puocess.  A  hollow 
apo])hysis,  formed  of  thin  laminaa  which  include  a  cell, 
and  supported  upon  a  cuntr.acted  pedicle  or  neck.  At 
the  base  of  thi.s  pedicle  occurs  the  superior  turbinaled 
crci'<  of  the  palate  bone  (already  described) ;  and  just 
above  that  crest,  on  the  inner  surface  of  the  pedicle,  is 
a  little  transverse  ;/ruorc  belonging  to  the  upper 
meatus  of  the  nasal  fossa.  The  orbitar  process  pre- 
sents three  aspects,  an  inner,  .an  outer,  and  an  upper ; 
which  last  is  called  the  summit.  But  the  inner  aud 
outer  aspects  are  each  subdivided  into  an  anterior  and 
posterior  part,  so  that  there  are  altogetlier  five  surfaces 
for  description;  viz.,  an  orbitar,  a  maxillary,  .a  sphenoid, 
an  ethnioiil,  and  a  zygomatic.  The  resjiective  direc- 
tions of  tliese  several  surfaces  are  best  observed  by 
joining  tlie  p.alate  bone  to  the  upper  maxillary,  aud 
successively  a]iplying  the  contiguous  bones.  Upper 
aspcel  (or  orbitar  surf  arc.)  Directed  upward  and  out- 
ward ;  smooth,  triangular,  continuous  with  the  orbit.-ir 
jilate  of  the  upfier  maxillary,  and  consequently  forming 
part  of  tlie  floor  of  the  orbit.  Outer  aspeet,  anterior 
dirision  (or  ma.ril/ari/  surface.)  Directed  outw.ard, 
downward,  aud  foi-ward  ;  oblong,  uneven,  and  articu- 
lated to  the  inner  surface  of  the  upper  maxillary. 
Outer  aspeet,  posterior  division  (or  ziitjoinatic  surfaee.) 
Direoteil  outward,  downward,  and  backward  ;  oljlong, 
smooth,  free,  continuous  with  tlie  zygomatic  surfice 
of  the  upper  maxillary,  and  belonging  to  the  zygomatic 
fossa.  Inner  aspect,  anterior  division  (or  etiiinoiilal 
surface.)  Directed  inward,  upward,  and  forward,  to 
articulate  with  the  etlunoid.  /nner  aspect,  jiosleri(jr 
division  (or  s]>hetioidaL  surface.)  Directed  inwani, 
upward,  and  backward,  to  articulate  with  ihc  anterior 
wall  of  the  splienoiilal  sinus,  /.(■.,  witli  tlie  vertical  por- 
tion of  the  s|ilieniiiclal  turbinated  bone.  On  one  or 
other  of  the  two  last-iueiitioued  surfaces  appears  the 
large  ragged  orifice  of  the  cell  that  excavates  this  ]iro- 
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cess.  When  this  cell  opens  on  the  ethmoidal  surface, 
\l  communicates  with  the  posterior  ethmoid  cells; 
when  on  the  splieaoklal  surface  (which  is  the  usual 
arrangement),  it  communicates  with  the  sphenoidal 
sinus.  I  have  a  specimen  in  which  this  process  con- 
tiuns  two  cells,  one  conimunicaiing  with  the  ethmoid 
ceils,  the  otlier  with  the  sphenoidal  sinus.  Spheno- 
palatine Notch.  Eound  and  smooth,  converted  into 
a  hole  called  the  spheno-palatiiie  foramen  by  the  sphe- 
noidal turbinated  bone,  or  sometimes  by  a  slip  of  bone 
passing  horizontally  between  the  two  processes  just 
de-icribed.  'IhLs  hole  is  sometimes  crossed  by  little 
threads  of  bone,  which  divide  it  into  several  smaller 
foramina.  I  have  a  palate  bone  in  which  it  is  triple. 
It  forms  a  communication  between  the  nasal  and  zygo- 
matic fo.Hsa;,  lodges  a  nervous  ganglion,*  and  trans- 
mits an  artery'. t 

90.  Sti'.i.ctl'KE.  Compact  where  thin,  cellular  in 
its  thicker  parts.  Develoi'MKNT.  By  a  single  point, 
which  appears  at  the  base  of  the  jjyramidal  process. 
AKTlcr.i.ATto.v.  Principally  with  the  upper  ma.xillary, 
to  which  it  is  a  kind  of  appendage  ;  also  with  the 
opfrfjsite  palate  bone,  the  ethmoid,  sphenoid,  sphe- 
noidal turbinated,  inferior  lurl>inated,  and  vomer. 

OF  THE  nasal  UONE.S. 

01.  A  pair  of  small  olilong  bones,  situated  in  tlic 
upptr  and  rnirldle  [)art  of  tlie  face,  and  concurring  to 
foi-rn  the  bri  ige  of  the  nose  ;  tliey  slant  from  above 
obliquely  downward  and  forward,  are  rather  variable 
in  form,  and  present  for  examination  two  sur/acci  and 
four  Ijoiders. 

!rj.  Si.t.FaCEH.    Anl'ri'ir.    JJirected  forward,  up- 
ward, and  outward;  smooth,  moie  or  less  (;onca,ve 
from  above  downward,  convex  transversely,  covered 
•  Hph'nr.-palntino. 

t  Nasal  Ijraiich  of  intornnl  tiiaiillary. 

0  2 
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in  the  recent  state  by  a  muscle,  marked  with  minute 
arterial  furrows,  and  perforated  in  tlie  midtUe  hy  a 
small  liole  for  the  transmission  of  a  little  vein.  This 
hole  is  sometimes  absent  on  one  side  or  botli ;  at 
other  times  it  is  double,  or  suri'ounded  with  several 
smaller  ones.  The  foramen  ciecum  of  the  cranium  has 
been  seen  to  open  on  this  surface.  (7U)  Posterior. 
Convex  from  above  downward,  concave  from  side  to 
side,  traversed  by  minute  arterial  fun-ows,  and  by  a 
very  distinct  longitudinal  groove  (sometimes  a  com- 
plete canal)  which  transmits  a  small  nerve.*  This  sur- 
face also  presents  the  inner  orifice  of  the  little  venous- 
foramen  described  above. 

93.  BoRDElls.  Superior.  Short,  thick,  serr.ated, 
convex,  and  articulated  with  the  nasal  notch  of  the 
frontal.  Inferior.  Longer  and  thinner  than  the  up- 
per, sloped  obllc[uely  ilownward,  backward,  and  out- 
ward, articulated  to  the  lateral  cartilage  of  the  nose, 
and  interrupted  in  the  middle  by  an  angular  imich  for 
the  transmission  of  a  nerve.*  The  angle  of  junction 
between  this  border  and  tlie  internal  is  very  acute,  and 
concurs  with  the  similar  angle  of  the  opposite  bone  to 
form  a  sharp  ennnence,  sometimes  called  the  nasal 
angle.  External.  'J'hicker  above  than  below,  slightlj- 
serrated,  and  beveled  at  the  expense  of  the  anterior 
surface  above,  of  the  posterior  surface  below.  It  arti- 
culates with  the  nasal  process  of  the  upper  maxillary; 
overlapping  it  below;  overlapped  by  it  above.  Inlcriiat. 
Shorter  than  the  external,  thicker  above  than  below, 
prolonged  behind  into  a  longitudinal  crcat  (more  pro- 
minent above  than  below),  which  with  the  corrcsiiond- 
in"  ridi'C  of  the  opposite  bone  forms  a  groove  that  re- 
cefves  tbe  nasal  spine  of  tiie  frontal,  and  the  jierpendi- 
cular  i-ilatc  of  the  ethmoid. 

i)-!.  Stuhctijuk  Cellular  internally,  especially  at 
the  upper  part,  where  it  is  thickest.    Uj: vkloi'.meNT. 


*  A  niMuciil  of  llic  internal  nasal  twi;;  ofllic  oiilithahiiic. 
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By  a  single  point  in  the  centre.  Articulation. 
With  the  frontal,  upper  maxillary,  ethmoid,  and 
opposite  nasal. 

OF  THE  INFEEIOB  TURBINATED  BONES. 

9.5.  A  pair  of  little  oljlong  porous  bones,  situated  in 
the  nasal  fossae,  the  outer  walls  of  which  they  traverse 
horizontally,  one  on  each  side,  just  below  the  orifice  of 
the  antrum.  Their  size  is  very  variable.*  Their 
figure  is  like  that  of  a  scroll,  being  curved,  or  as  it 
were,  rolled  up,  so  as  to  present  a  convexity  towards 
the  nose,  a  concavity  in  die  opposite  direction.  They 
have  two  surfaces,  two  borders,  two  extremities,  and 
three  processes. 

'J<j.  .SURFACE.s.  Spongy,  free,  perforated  with  vas- 
cular hole.s,  and  covered  in  the  recent  subject  with  the 
lining  membrane  of  the  nose.  The  internal  is  convex, 
and  traversed  by  one  or  two  longitudinal  furrows 
(.sometimes  complete  canals)  for  small  arteries ;  the 
external  is  concave,t  and  contributes  to  form  the 
inferior  meatus  of  the  nose. 

07.  KijOE.s.  Lovier.  Free,  cellular,  thick,  espe- 
cially in  the  middle,  and  convex  in  the  longitudinal 
direction.  f//>per.  Thin,  often  very  uneven,  and 
divided  into  three  portions;  a.  posterior,  which  articu- 
lates with  the  inferior  lurbiiiated  crest  of  the  palate 
hone;  (87)  an  anierior,  which  articulates  with  tlio 
inferi'/r  lurhinnted  crest  of  the  ujiper  maxillary;  (78) 
aw\  a.  middl'',  which  passes  across  the  lower  ()art  of 
the  orifice  of  the  antrum,  .so  hh  to  diininisli  its  extent, 
./ust  \n  frwJ  of  this  intermediate  portion  arises  a  little 
[lyrarnidal  eminence,  called  the  lackrymul  process. 

*  A  person  in  the  hal.it,  of  scparatinsf  skulls  iiiforrncl  inc  l  li.it 
in  the  tiniot  ukuII^  these  hones  are  soirietiinefl  slirivelleii  and 
.small;  while  in  .<kiilU,  otherwise  imperfeetly  developed,  they 
are  frerniently  I  ir^-e  aii<l  well  marked. 

t  So:iietirfie8  io  mueh  so  as  to  pre.<eiit  alino  ,t  the  appe:iraiico 
of  a  sliiii'i. 
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This  artienlatcs  by  its  Runimit  with  the  .angle  of  the 
lachrymal  bniie,  and  by  its  two  borders  with  the  lips 
ol'a  gioove  (78)  on  the  upper  miixiliar}',  with  which  it 
concurs  to  form  the  naso-luclirymal  canal.  Just  be- 
hind the  intermediate  portion  another  little  angle 
called  the  cJlimokkd  profess  ascends  to  join  the  ethmoid 
bone.  It  vaiies  much  in  size  and  form,  and  is  some- 
times double.  Lastly,  between  these  two  eminences 
a  small  lamina  of  bone  curves  downward  and  outward, 
hooking  over  the  lower  edge  of  the  orifice  of  the 
antrum.  This  is  commonly  called  the  maxillary  (by 
Bertin,  the  auricnlar*)  jirueess;  it  fi.xes  the  bone  very 
firmly  in  its  place,  hanging  it,  as  it  were,  upon  the 
outer  wall  of  the  nasal  fossa. 

98.  Extremities.  Posterior.  Long  and  sharp. 
AnI trior.    Short  and  rounded. 

99.  Structure.  Of  numerous  lamina;  of  compact 
tissue,  so  irregularly  disposed,  that  the  whole  resem- 
bles a  mass  of  cellular  or  spongy  tissue.  L)eve- 
LOl'MKNT.  By  one  central  point.  Auticulations. 
"With  the  ui)per  nui.xillary,  palate,  ethmoid,  and 
lachrymal  bones. 

OF  THE  LACHRYMAL  BONES. 

100.  These,  the  smallest,  thinnest,  and  most  fragile 
of  the  facial  bones,  are  situated  at  the  anterior  p.-in  of 
the  inner  wall  of  the  orbit,  and  present  for  examina- 
tion two  surfaces  mid  four  border.':. 

101.  SuRFACK.s.  A'.denud  ov  01  liilar.  I)ividedbya 
vertical  riiigc  into  two  uncijual  jiarts  ;  ;\  pijsU  rior  and 
larger,  flat,  smooth,  and  continuous  witli  the  orbitar 
plate  of  the  ethnuiid  :  an  itntirior  and  narrower,  per- 
forated with  little  vascular  i'oraniiu.'i,  and  concave 
transversely  so  as  to  form  .a  longitudinal  channel, 
which,  together  with  one  that  h;is  been  described  on 

•  So  ciillofl  IVom  its  rosCTiibl.nu'i',  wliii  li  is  ol'leu  vcrj-  sd  iliiiip:, 
to  thi;  pcnduluns  cars  ol'  souio  il^jis. 
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the  nasal  process  of  the  upper  maxiUary,  forms  the 
lachn/mal  groove  of  the  orbit.    This  groove  lodges  a 
lirLle  sac  of  the  same  name,  and  is  continuous  below 
with  the  naso-lachrymal  canal*  (135)  by  which  it  com- 
municates with  the  inferior  meatus  of  the  nose.  The 
ridse  itself  is  sharp  and  prolonged  forward  below  into 
a  little  hook-like  process,  wliich  articulates  with  the 
lachrymal  tubercle  of  the  upper  maxillary,  and  com- 
filetfcs  the  upper  orifice  of  the  naso-lachrymal  canal. 
This  extremity  is  sometimes  a  separate  |nece,  which 
has  been  descnbed  as  the  lesscv  lachrymal  bone.  In- 
ternal or  aa.^al.    The  exact  reverse  of  the  outer  ;  tra- 
versed by  a  vertical  groove,  corresponding  to  the 
external  cresf ;  and  prei-enting  an  anterior  convex  part, 
wi.'.ch  corresponds  to  the  lachrymal  groove,  and  be- 
longs to  the  middle  meatus  :  a  posterior  and  wider 
portion,  which  corresponds  to  the  orbitar  plate_  of  the 
outer  surface,  is  uneven,  and  articulates  with  the 
ethmoid,  completing  its  anterior  cells. 

102.  BoKDERS.  i>u/,(:rior.  Short,  thick,  and  arti- 
culated to  the  internal  angular  process  of  the  frontal.  , 
It  often  presents  a  little  half  cell,  which  is  completed 
bv  the  frontal.  Inji.r'ior.  Divided  by  the  end  of  the 
vertical  ridge  into  two  parts;  a. posterior,  straight,  and 
articulated  to  the  orbitar  plate  of  the  upper  maxillary  ; 
an  anterior,  elongated  into  a  Hhar[)  ])rocess  which  is 
called  the  angle  of  tlie  lachrymal  iKjne  ;  and  which, 
descending  to  meet  the  lachrymal  process  of  the  in- 
ferior  turbinated    bone,  assists  to  form  the  naso- 

•  Trie  upper  pnrf.  of  tliis  pa»!<a>cf;  is  fro'iiioiitly  inlli'd  Ijic 
Inrtir'/m'd  ranat,  while  th';  lowi.T  pcirtioii  is  (li»tnii;iiiHlii!il  M  U"-, 
n'wJ.  r'lnnl.  TliiH  milxliviairm  \»  very  \in,m  aii'l  iiKlutiniU',  iniil  il 
it  wero  .w;iirat':  woulil  Merve  no  urcIiiI  piiri.ose.  It  boi  ims  inrciii- 
!ii.-<r,-rit  to  (listin!<iii..h  the  oppo-itc  ends  of  Uie  mime  criiiiil  hy 
Bcpar;ite  n,irnes,  while  the  twt,  [,<,i-tioiis  t,f  llie  jflfiioiil  /•I'vily, 
entirely  iliil'ererit  in  form  (in'l  fiinetioii,  .'•iluiiteil  on  two  ililli  reiil 
portion  J  of  the  temporal  txine,  and  pepariiled  hy  a  lieep  lissiire, 
are  inclnderl  under  a  corrinion  desiifiiatiuii,  ttii<l  remain  uiulis- 
tin^fiii.shable  except  by  a  p"fiplira.«iH. 
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lacbrymal  canal.    Posterior.    Thin,  uneven   and  art! 
cu  ated  w,th  the  anterior  border  of 'the  oltkr  pLe  of 
the  ethmoid.    Anterior.    ThLs  is  the  lon^e^t  border 
art,caL-Ues  with  tl,e  inner  of  the  two  iTps  or  ed4' 

andinfei-io^l^iiSLdt:"^^"^^'^' 

OF  THE  VOMER. 

formin.r  tl,e  ?  Y    "        'i^'s-il'ossw,  and 

quenti;  b    tCas  to  L"'  f-"-- 
cave  on  the  other  <>  ,n  wh?T'"'  ^''^'^  --^"^ 

^vhich  for,  ,;  '  ^om,  ,  .ni"?  I'^'-'"''^'^^^'      a  hole 

presents  L  examh;  ,H     ?  ''f     ''''  '  it 

''■^■^'"■^t'""        lateral  and  lour 

105.  L.\TER,\L  SrRFu'rs  Ti, 
.narked  witi,  sli^l.t  vv^uL  7 

at  it,s  lower  part  thn  ,  •   ^'''^i'  presents 

ohhqueiydo  v  I  ;  i7'"'''''"''  S'-'ve,  wh.cl,  runs 
of  the  L,er,.rti:::t^':::^i  '°t^eupperonfiee+ 
^|;^,^r.,tadvanees;and  itld^^l  .LI;:— 

part  of  the  bone  ;         ^^s 'u.  ^ ^'"'-^'^^'-^t 

,  „      ,.  '    ''"-"^"'s  two  Ianun;e  (called  the 

apcrluru.  ferouM.!,,  (lieiclw,         its  furre.si.ondiug 
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alae  of  the  vomer)  separated  by  a  deep  groove.  The 
groove  receives  the  rostrum  of  the  sphenoid,  and  the 
alr_e  are  overlapped  and  retained  by  two  little  project- 
ing lam  inEE  of  the  sphenoid,  formerly  described.  J3e- 
tween  the  surfaces  of  thi.s  articulation  a  space  is  left 
for  the  transmission  of  small  nerves  and  vessels  to  the 
substance  of  the  bone.  Inferior.  The  longest  border. 
Broad  and  uneven  anteriorly,  thin  and  sharp  pos- 
teriorly, it  i.s  received  in  front  into  the  groove  foi-med 
by  the  junction  of  the  upper  maxillary  bones,  and 
behind  into  that  which  results  from  the  union  of  the 
palate  bones.  Posterior.  Thick  and  bifurcated  above, 
thin  below,  everywhere  smooth  and  free.  It  is  some- 
times straight,  but  generally  concave,  and  it  separates 
the  posterior  apertures  of  the  nasal  fossEe.  Anterior. 
Channelled  in  its  upper  half  to  receive  the  vertical 
plate  of  the  ethmoid  ;  sometimes  channelled,  some- 
times single  below,  where  it  unites  with  one  of  the 
nasal  cartilages.*  The  channel  of  this  edge  is  con- 
tinuou.s  with  that  of  the  upper.  Of  these  four  edges 
the  upper  and  lower  are  horizontal  ;  the  anterior  and 
posterior  slope  obliquely  from  above  downward  and 
forward. 

107.  Htrccture.  Of  two  lamiri<-e  of  compact  tis.suc, 
aey<arated  by  a  few  cellules  above,  and  coalescing 
below.  DKVKLOP.vtF.NT.  By  a  single  point  of  ossifi- 
cation ;  which,  however,  is  divisible  into  two  lateral 
iamin;*.  Af'.Tlct;r.ATiON-B.  With  the  sphenoid,  ethmoid, 
upper  maxillary,  and  palate  bones  ;  also  (by  its  upper 
border;  with  the  sphenoidal  turbinated  bones. 

OP  TUB  [.VFERIOn  .MAX  I M-AK  V  liONE. 

108.  This,  the  largest  of  the  facial  bones,  single  and 
ayrrimetrical,  consists  of  a  lower  curved  i)art  called  the 
hodi);  and  of  two  straight  portions  which  rise  ;icarly 

*  The  tri.insfiil.'ir  cartilaf^e. 
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at  right  angles  from  the  body  behind,  and  are  called 
the  rami  or  branches. 

109.  Body.  A  thick,  .strong  plate  of  bone,  curved 
upon  itself  like  a  horse-shoe,  and  presenting  for  ex- 
amination, two  surfaces,  and  two  borders.  Surfaces. 
Anterior.  Convex  from  side  to  side,  concave  from 
above  downward  ;  and  marked  in  the  middle  by  the 
si/mplti/sis  of  the  chin,  a  vertical  ridge  formed  by  the 
ximon  of  the  two  pieces  of  whicli  the  bone  consisted  in 
chddliood  ;*  this  terminates  below  in  a  triangidar 
subcutaneous  eminence,  called  the  mentui  /iroc&ss."  On 
each  side  of  the  symphysis,  and  above  the  mental  pro- 
cess, there  is  a  sliallow  depression  for  the  attachment 
ol  a  muscle  ;t  and  external  to  this  appears  an  oval  hole 
called  ihejoninien.  meuti.  This  hole  lies  exactly  be- 
neath the  second  bicuspid  tooth,  is  the  external  orifice 
ot  the  rnjanor  deiitar  canal,  and  gives  passage  to 
vessels  and  nerves.?  From  the  bas'e  of  the  nrental 
process  on  e;vch  side  arises  a  ri.lge,  which,  running  at 
farst  horizontally  backward,  aflei-ward  backward  and 
upward,  IS  continued  into  the  anterior  border  of  the 
ramus.  I  i,s  is  caUed  the  e.ctecnd  oblique  line;  it 
gives  attachment  to  several  nmscles.g  Po..lcrior.  Con- 
cave Irom  side  to  side,  convex  from  above  downward, 
presenting  ,n  the  middle  a  vertical /,«-r»«.  correspond- 
mg  to  the  ridge  on  the  opposite  side,  and  like  it  indi- 
cating tlie  syinpliysis  of  the  chin.  Beneath  tliis  are 
ee„  iour  lutle  tubercles  placed  in  two  pairs,  one  above 
tlicotlier,  ami  called  the  .-/ni/a^  ,.,-oceLs.  They  vaiy 
m  proiiiincnce,  are  frequently  indisunct,  and  somc^ 
ti  lies  appear  to  coalesce  into  one  irregular  tubercle  ^n 
three  or  four  skull.s   I  have  here  a  sharp  spine  a 

lluin  hi.s  own  lu.;i,l.  ' '"'      ^"■'ll'»v    I'lvv  largiT 

t  l.i'V'iitdr  nidili.  I  Ii. (•,,.•  -11 

l'l..lis,a:i  n.y(,ulo.s  bflow.  >'U'H^.nlr  .■uii,-„li  „n^,  „bovo; 
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quarter  of  an  inch  long)  ;  they  serve  for  the  attach- 
ment of  muscles.*    (I  have  often  observed  here  two 
little  holes  for  the  transmission  of  nutrient  vessels,  one 
above,  the  other  below,  these  tubercles  ;  the  upper  is 
Ihe  larger  and  more  constant.)    On  each  side  of  the 
genial  processes  is  a  shallow,  smooth,  oval  cavity,  . 
called  the  sMiarjaal  fossa,  which  lodges  a  salivary 
gland  of  the  same  name.    Below  this  fossa,  on  each 
side,  is  a  rough  depression  for  the  insertion  of  a 
muscle.t    At  the  outer  extren,ities  of  the.=e  cavities 
commence  the  internal  oblique  lines,  ridges  which  are 
more  prominent  than  the  corresponding  external  lines, 
and  wr,ich  run  backward  and  upward  along  the  body 
to  the  rami,  where,  making  an  angle,  they  ascend 
nearly  vertically  to  form  the  inner  lip  of  the  groove 
which  marks  the  anterior  border  of  the  ramus.  They 
increase  in  prondnence  as  they  approach  the  ramus  ; 
and  they  give  attachment  to  two  muscles.  J  Beneath 
the  most  prominent  part  of  the  internal  oblique  line  is 
seen  an  oblong  shallow  cavity,  called  the  submaxillary 
j'Ma,  which  lodges  a  salivary  gland  of  the  same  name. 
Edge.h.    Inferior.    Horizontal,  rounded,  thicker  be- 
fore than  behind  ;  and  traver.sed  just  where  it  joins 
tlie  lower  border  of  the  ramus  by  a  polished,  shallow, 
vertical  depres.nion,  over  which  an   artery§  turns. 
Thi.H  border  gives  attachment  to  a  muscle.  ||    Ui'per  or 
uh:ei,l,ij.r.    Narrow  in  front,  wide  and  turned  a  little 
inward  behind,  and  jjitted  with    sixteen  alveoli  or 
8.K;kets  for  the  teeth.    Uf  tiiese  the  ten  antcnor  (which 
receive  the  incisor,  canitie,  and  bicuspid  teeth)  arc 
single  ;  w'nile  the  three  posterior  on  each  side  (for  the 
large  grind«r.-i^  are  eacli  subdivided  into  two  or  three 
cavities  which  receive  the  fangs  of  the  teeth.  These 

•  I-'pj^T  pair  to  the  i<cnif)-(;lo3«i,  lowor  pair  to  tin;  v,k\\w- 
hy.'i'l'i. 

t  iJiga-itrio. 

X  .Mylo-hjoi(lcti3  in  front,  siiiiCrior  constriclor  of  llic  plmrvnx 
boiiiiiil. 

3  Facial.  |1  t'latisma  invoidos. 
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sockets  are  perforated  at  the  bottom  by  holes  for  the 
transmission  of  vessels  and  nerves  to  the  teeth  ;  and 
hke  those  of  tlie  ujjper  jaw,  form  a  series  of  pro- 
mmences  separated  by  depressions  on  the  outer  and 
inner  surfaces  of  tlie  alveolar  arch.  In  the  old  eden- 
tulous jaw  the  alveoli,  rendered  useless  by  the  loss  of 
the  teeth,  are  absorbed,  the  height  of  the  body  is 
diminished,  and  but  little  of  it  appears  above  the 
oblique  line.  In  the  infant,  on  the  contrary,  when 
the  teeth  are  still  contained  within  the  jaw,"  the  al- 
veolar proce.ss  is  proporlionably  deeper  than  in  the 
adult,  and  the  chief  part  of  the  body  lies  above  the 
oblique  line. 

110.  Kami.    Two  quadrihiteral  flat  plates  of  bone 
which  ascend  m  the  lateral  regions  of  the  face,  and 
present  for  e.xaniination  two  surfaces,  four  borthrs, 
and  two  -proccssts,  sepni-ated  by  a  notch.  Surfaces! 
A.i'ternaL    Uneven  and  slig-htly  concave,  turned  a 
little  outward  at  its  lower  part,  where  it  presents  the 
rough  impressions  of  a  strong  muscle,*  by  which  in 
the  recent  subject,  it  is  entirely  covered.  Jiilcnia/ 
1  resents  in  the  centre  the  oval  oblique  orifice  of  a 
passage  in  the  bone,  calleil  the  iiifrrlar  dciUir  canal. 
riiis  canal  descends  obliipiely  forward  in  the  substance 
of  the  ramus,  enters  the  body,  i-uns  liorizont.-illv  for- 
ward beneath  the  alveoli  (dinunisliimr  in  size  "as  it 
proceeds)  tdl  it  reaches  the  incisor  leetli  ;  here  it 
tui-ns  back  to  terminate  at  the  lurntai  foramen,  .Tiving 
off,  however,  from  its  angle  two  little  canals,  a^supe- 
nor  and  an  inferior,  which  lun  forward  beneath  the 
inci-sor  teeth,  and  lose  themselves  in  the  cellular  tissue 
of  the  bone.     The  walls  of  this  canal  arc  conqiact 
near  its  extremities,  cellular  in  the  middle;  it  is  per- 
forated with  ludes  leading  into  the  alveoli,  and  con- 
veys vessels  and  nervesf  to  the  teeth.     In  llie  ]Hi.st,.rior 
two  thirds  of  its  course  it  is  nearest  the  intern:d  .surface 


•  Jhissder. 


t  liifti  iur  ilfiilar. 
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of  the  jaw  ;  iu  the  anterior  third  to  the  outer  surface. 
The  margin  of  its  superior  orifice  is  prolonged  upward, 
internalli/,  into  a  spinous  process,  for  the  insertion  of 
a  litrament  ;*  and  presents  ■posteriorly,  a  notch  which 
.gives  passage  to  a  nerve,  f    From  this  notch  a  small 
.groove  runs  obliquely  downward  and  forward,  to  ter- 
minate at  the  posterior  extremity  of  the  sublingual 
fossae.    It  is  called  the  mylohyoid  groove,  and  trans- 
mits a  nerve  and  vessels  of  the  same  name.  Lastly, 
this  surface  presents,  at  its  lower  part,  some  rugosities 
for  the  attachment  of  a  muscle.J  Borders.  Anterior. 
■Smooth,  concave,  and  nearly  vertical,  but  sloped  a 
little  from  above  downward,  forward,  and  inward. 
It  presents  a  groove  which  is  continuous  with,  the 
alveolar  border  of  the  body,  and  gives  origin  to  a 
muacls.S    The  two  lips  of  this  groove  are  formed  by 
the  t<irminations  of  the  internal  and  external  oblique 
lines.     Po.-ifwior.     Thick,  smooth,  rounded,  nearly 
parallel  to  the  anterior,  and  forming,  by  junction  vvith 
the  inferior,  the  awile  of  the  jaiv.    This  is  a  rounded, 
blunt  angle,  deflected  a  little  outward,  rough  on  each 
•  side  for  the  insertion  of  a  muscle,  II  and  intermediately 
for  the  attachment  of  a  ligament.*^    Its  shape  varies 
considerably  at  different  periods  of  life.    In  infancy, 
before  the  jaws  are  separated  by  the  growth  of  the 
teeth,  it  is  very  obtuse.    In  the  adult,  when  the  ramus 
becomes  almost  vertical  (in  order  to  leave  room  be- 
tween the  jaws  for  the  teeth),  it  is  nearly  a  right 
angle.    In  the  aged,  when  the  teeth  are  slied  and  the 
jaw.s  fall  t'igether,  it  again  becomes  obtuse  :  tlicn  the 
chin  is  thrown  forward,   the  lips  fall  in,  the  face 
.shortens,  and  the  countenance  assumes  the  ajipe  irancc 
peculiar  x/i  old  age.    Inferior.    This  border  is  short, 

•  Fntemal  lati;ral  r,f  j,-iw. 
+  Mjlohjoid  t)ranr:h  of  inferior  dcntar. 
X  Internal  pteryijDiM.  5  Diici  inatur, 

II  Jlasaettr  extornally  ;  internal  pterygoid  iMlcriially. 
"i  Stylo-maiillary. 
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tliick,  straight,  and  continuous  with  tlie  lower  bonier 
of  the  boily  :  tlm  point  of  junction  is  indiculed  hy  a 
shallow  anerial  groove,  already  described.  Stipcriw: 
This  boi-der,  wliicli  is  thin  and  curved,  supports  two 
processes :  an  anterior,  non-articular  and  turned  a  little 
outwai-d,  called  the  roruiujid  jirofcxs ;  a  posterior,  arti- 
cular and  directed  somewhat  inward,  called  the  coiifh/- 
luid  2'roccss.     These  are  se]iarated  by  an  interval, 
called  the  niijnifiid  mAch.     CoROKOlU  PiiucE.s.s.  A 
thin,  smooth,  triangular  eminence  of  variable  shape 
and  size  ;  it  is  Hat  internally  and  externally,  [jresents 
a  thin  margin  before  and  behind,  and  by 'its  summit 
attaches  a  lai-ge  muscle.*    Condyloid  Process.  Is 
shorter,  but  thicker  than  the  former,  and  consists  of 
two  parts,  the  aiiii/i/lc,  and  the  jar/.-.    The  iini-  is  the 
contracted  portion  which  sujjports  the  condyle  :  it  is 
flattened  from  before  backward,  smooth  and  convex 
posteriorly,  hollowed  in  front  by  a  ccuicavity,  called 
the  pU-ri/i/oid  fussn,  for  the  jittachment  of  a  uiuscle  :t 
narrow  internally  and  externally,  in  which  lalter  direc- 
tion it  presents  a  tubercle  for  the  attachment  of  a 
ligament.^    The  nmdylc  is  of  an  oblong  shape,  wiih 
the  long  axis  transverse  ;  it  is  convex  from  before 
backward,  and  fi-om  side  to  side,  and  set  oblicpiely  on 
the  neck,  in  such  a  manner  that  its  outer  exlreinity 
rises  somewhat  higher  th.an  the  inner,  and  is  also 
turned  a  little  more  forward.     'J'hus  the  long  axes  of 
the  two  condyles,  if  prolonged  inward,  would  form  an 
angle,  with  the  ajiex  directed  downwaril  and  back- 
ward.    A  corresponding  obli(iuity  is  observed  in  the 
glenoid  fossiB  of  the  temporal  boiies,  ami  it  facilitates 
considerably  the  rolling  ol'  the  coiniyles,  in  the  trans- 
verse motions  of  mastication.    'J'he  condyles  are  co- 
vered  with  cartilage,  which  extends  farilier  on  the 
posterior  than  (Ui  the  anterior  surface,  .and  tliev  artieii- 
hite  by  the  inlerveiiticui  of  an  artieuhir  (ibro-cartil.age, 

•  Toinporal.  t  KMeniiU  ptei-viri.iti. 

X  E.vtoiiial  UUcnil. 
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or  meniscus,  wnth  the  anterior  part  of  the  glenoid  cavity 
of  the  :emporal  bone.  (58)  Si[/nioid  notch.  A  large 
■  semilunar  depression  formed  between  the  processes 
just  described,  and  closed  above  (in  the  united  skull) 
by  the  zj-gomatic  arch.  The  space  thus  circumscribed 
.gives  passage  to  nerves  and  vessels.* 

111.  .SteI'Ch:ke.  Of  reticular  tissue,  enclosed  in  a 
compact  layer,  and  traversed  by  the  dentar  canal. 
Development.    By  two  principal  centres  of  o.ssifica- 

■tion,  which  afterwards  unite  at  the  symphysis;  in 
addition  to  which  are  two  points  for  the  two  coronoid 
pri-x;esses,  and  one  for  a  separate  plate,  which  forms 
the  lower  edge  of  the  bone  in  the  fcetus.  Articula- 
TXON'.y.     With  the  temporal  bones,  and  the  teeth. 

OF  THE  TEETH,t 

112.  Small,  extremely  hard,  calcareous  organs  (dif- 
fering in  position,  organization,  and  mode  of  growth, 
from  the  bones),  implanted  in  the  alveoli  of  the  jaws, 
and  presenting  in  general  the  form  of  an  irregular 
cone,  whoHe  a[jex,  single  or  divided,  corresponds  to 
the  bottom  of  the  sockets,  while  its  base  projects  into 
the  cavity  of  the  mouth.  There  are  distinguished  in 
every  lr>c,th,  a  part  which  i.s  concealed  within  the  jaw, 
called  the  root ;  a  part  which  is  external  and  covered 

t  Strirtly  .^p<:akini{  the  (Icsi-riptifm  of  tlicse  orjfiinH  does  not 
belonif  to  ostcc/loify.  Tlie  trarisceiiilental  anatumisls,  who  rc;,'ar(l 
the  lowiiT  jaw  as  a  f.air  of  eoplialic  pri'hcn.-ile  ori;aii»,  or  liiiib.^, 
nniterl  in  front,  coii^i'ler  thi,- t<-oth  as  tcmiiiial  orirans  of  thofo 
limh<i,  anal<«ons  to  the  taloii.'f  or  nails  hy  whioli  ttiir  liiiilis  of  thu 
trnnk  arc  artfn;(|  at  their  free  extremities:  they  tlierefore  jilaci! 
thern  arnonsf  the  few  ve.<tizc:.s  of  the  ilnnmid  slieletoii  wliieli  re- 
main in  the  hii^her  manjtnajia.  Neverlhele.ss,  iis  t,  ey  are  iiili- 
matrly  r  or:nei  t<-(!  with  ttie  hone«,  an'l  nsiially  remain  allaelieil  in 
the  pre4crve'l  spcdmens  whieii  full  iirnler  the  notii  e  of  the  stu- 
dent, he  will  find  it  er.nvenient  to  study  their  deseriptivi'  anatomy 
in  this  plaee,  A  eornpendion*  az-innnl  of  Iheir  striietnre  and 
devRlopment  will  be  found  In  M.'.jo's  Outlines  of  l'liysiolof.'y,  Ith 
edition,  p.  W). 
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witli  hard  enamel,  called  tlie  cron'ii ;  and  a  line  of 
junction  between  the  two,  wliich  Ijeing  somewhat  con- 
tracted is  called  the  iicd:  The  teeth,  of  which  in  the 
adult  there  are  thirty-two,  sixteen  in  each  jaw,  are 
divided  into  three  classes  ;  Indmrs  or  ciitti'iir/  hit!,, 
canine  or  Icnriii;/  ttdh,  and  molar  or  rjrliidliig  tixth.  In 
each  class  the  crown  and  the  root  jiresent  certain  cha- 
racteristic peculiarities  of  form  ajid  size. 

InciisOUS.  The  four  front  teeth  in  each  jaw. 
Crown.  "Wedge-shaped,  strai>,dit  and  sh.arp  at  its  free 
border,  sli'.dilly  convex  in  front,  and  concave  behind  ; 
Its  enamel  is  thinner  behind  an.l  laterally  than  in 
front,  and  termin;ites  at  the  neck  in  a  curved  margin, 
the  concavity  of  which  is  turned  toward  the  cutthig- 
edge.  lioid.  Single,  conical,  transversely  flattened, 
thicker  before  than  behind,  and  marked  on  eacli  side 
with  a  slight  longitudinal  furrow. 

The  sui)erior  incisors  are  larger  and  stronger  tl.an 
the  inferior.  In  the  upper  jaw  the  two  middle  are 
larger  than  the  two  lateral  incisors.  In  the  lower  jaw, 
on  the  contrary,  the  two  Lateral  are  larger  than  the 
middle  pair. 

114.  C.\NINE^.  These,  four  in  iniinbcr,  ;irc  thoiongcst 
of  the  teeth.  They  are  ]daceil,  two  in  each  jaw  ininie- 
diately  behind  the  incisors,  which  they  separate  from 
the  grinding  teeth.  Cr.ni-,,.  S.unew'hat  pvranndal, 
concave,  and  nither  uncvrn  behind,  convex 'in  front, 
and  terminated  at  the  sununil  by  a  blunt  ]uiint. 
I{(nil.  Like  that  of  Ihc  incisors,  but  verv  Ion.'  .-uid 
thick.  '  " 

The  two  npiicr  c;inine  (\ ulg,-niy  called  ,7/,  ■^(fAK'ire 
longer  and  l.-i ri^er  th.-in  the  two"  lower,  .■ind  arc  situated 
a  little  behind  them.  In  si.nie  sidijects  they  extend 
to  the  base  of  the  na,s.Ml  luocess.  ( 'ru  \  cMlhier  'mentions  i 
specimens  in  which  he  has  seen  the  canine  developed  I 
in  the  sid}slanCL'  of  (he  n.asal  ])roccss,  and  in  .-in  in- 
verted position  (the  root  being  turned  downward,  aud 
the  crown  upward). 
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115.  iloLAE.  These,  tlie  largest  of  the  teeth,  are 
weiity  in  number,  ten  being  situateJ  in  the  upper,  and 
en  in  the  lower  jaw.  In  the  upper  jaw  they  occupy 
lie  space  between  the  canine  tooth  and  the  maxillary 
aberoiity ;  in  the  lower  jaw  they  till  up  the  interval 
*tween  the  canine  tooth  and  the  ramus.  They  are 
ounted  from  before  backward,  the  first  pair  being 
;ext  the  canine,  while  the  last  are  contiguous  to  the 
amus.  The  root  of  the  molar  teeth  is  divided  into 
iDgs  ;  the  cro'rn  is  wide,  short,  flattened  at  the  sum- 
nit,  and  provided  with  tuljercles,  by  which  it  is  adapted 
o  grind  the  morsel  of  food  that  has  been  cut  off  by  the 
ncisors,  or  torn  by  the  canine  teeth.  They  differ  in 
>uik,  and  in  the  number  of  their  tubercles  ;  and  these 
■ariations  have  led  to  their  division  into  two  classe.'!. 
The  first  two  pairs  in  each  jaw  are  smaller  than  the 
eat,  and  have  only  heo  tubercles  ;  hence  they  are 
■ailed  umall  molarg,  or  bicusjjidati,  the  three  re- 
nainin^  pairs  in  each  jaw  are  large,  and  present 
txtr'jJ.  tubercles  ;  hence  they  are  called  dctrr/e  molar, 
>r  ravJ.iioupidati  teeth.  Eicu.spidati.  Are  eight 
n  all ;  four  being  situated  in  eacli  jaw,  two  on 
.he  right,  and  two  on  the  left  side.  Tlic  upper  cor- 
•espond  to  the  canine  fossa,  and  the  lower  arc  placed 
rnmedinteiy  undor  ihern.  (Jroinn.  Irregularly  cylin- 
Irical,  flattened  before  and  behind,  wlieie  it  touches 
;he  a'ijacent  teeth,  convex  internally  anil  externally, 
^nd  terTninated  at  the  summit  by  two  blunt  points, 
separated  by  a  deep  notch.  Root.  Single,  deejily 
gffwed  on  each  side,  perforated  at  the  summit  by  two 
holes,  and  separated  from  the  crown  by  a  nearly 
circular  neck.  It  i.^i  sometimes  bifid  ;  especially  in  the 
upfj^r  j  I.W. 

^  'Die  superior  bicuspid  teeth  are  distinguished  from 
the  mferior  by  tiieir  greater  size.  Their  tubercles  also 
are  more  ]Mu\.<A,  and  separated  by  a  deeper  groove  ; 
their  roots  are  more  fre'iu-ntly  bifid  ;  indeed,  tho 
second  of  the  superior  bicuspidati  is  known  by  its  root 
II 


98 


TEETH. 


being  gcniralli/  bifurcated.  Tlie  first  inferior  bicuspid 
is  distinguished  by  the  prominence  of  its  outer  tubercle, 
which  gives  it  somewhat  the  ujipearance  of  a  canine 
tooth.  MuLTicusriDATi.  Of  tliese  there  are  tliree 
pairs  in  eacli  jaw.  They  are  designated  niinierically, 
first,  second,  and  tliird  ;  the  Last  pair  being  also  called, 
from  the  lateness  of  their  ap])earance,  the  n-isilam 
tctlli.  Cnjtfii.  Large,  cuboid,  flat  befoie  and  behind 
where  il  corre--pon(ls  to  the  contiguous  teeth,  convex 
externally  and  internally.  The  giinding  .surface  gene- 
rally preteius  four  tubercles  separated  by  two  grooves 
which  cross  each  other  in  the  middle.  There  are 
sometimes  live  tubercles  ;  and  the  surface,  in  other  in- 
stances, pre-seuls  an  irregular  wrinkled  ap]iearance. 
Rool.  (lenerally  double  in  the  lower,  triple  in  the 
upper  large  grinders  ;  sometimes  divided  into  four  or 
five  fangs.  1'hese  are  generally  divergent;  sometimes 
jiarallel,  and  sometimes  curved  at  the  point  so  as  to 
embra,e(;  a  p(]i'tion  of  the  jaw.  ^Vhen  there  are  two, 
one  is  anterior,  the  other  ]>OBterior  ;  when  there  are 
three,  one  is  internal,  two  are  external.  The  Large 
grinders  are  distinguished  ti-om  each  other  by  their 
size,  which  diminislies  from  the  first  to  the  List,  'fhe 
wisdom  tooth,  which  is  the  latest  to  ap|iear,  piesents 
cons'derable  v.irirty  in  its  foini  and  growlli.  ^>onie- 
tinies  its  langs  IrscL-  into  (ine  ;  sumetiiues  it  I'eniains 
buried  within  the  j;nv:  1  have  seen  il  growing  sliaight 
foi'vvard  from  the  ramus. 

llfi.  The  peini.-iiicnt  teeth  are  precedeil  by  a  deci- 
duous set,  similar  in  tlirir  ycner.il  cliaraeleri.s'lies,  but 
smallei',  of  a,  more  delicate  lixlure.  less  firtnly  routed 
in  the  j.iws,  and  lewei-  in  nnnilier,  ih.-in  the  prima- 
nent.  'I'hey  amount  In  Iwnily  onlv:  four  incisors, 
four  mnl.us.  .■ind  twn  c.iniiic,  in  (•.■ich  j:iw.  The  deci- 
duous /iirlxdi:^  lia\c  .-I  sen.id-d  .-ippcaLance,  lu-odueed 
by  little  luiiercles  of  en.amrl  siii-miuuit  log  t  heir  cutt  ing 
margin  :  the  ciiiiiiir  .are  iiimi'  puiiiied  and  prominent 
in  the  deciduous  than  in  the  jH  rmanent  set ;  and  the 
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molar  have  sharper  tubercles,  and  seldom  more  than 
three  branches  to  their  roots.  They  appear  about  the 
.srcth  month,  and  begin  to  be  shed  about  the  sixth 
year;  the  permanent  rising,  pair  after  pair,  to  supply 
their  places. 

OF  THE  HYOID  BONE. 

11".  This  is  a  bony  arch,  of  the  shape  of  a  horse- 
shoe, formed  of  three  segments,  called  the  body,  and 
the  or  (jnattr  horns,  and  presenting  at  its 

upper  part  two  little  appendages,  called  the  cornicula, 
or  Itmr  horns.  In  youth  these  five  pieces  articulate 
by  cartilagin"u.s  surfaces,  and  are  held  together  by 
ligaments.  Towards  middle  age  the  three  segments 
of  the  arch  generally  coalesce  ;  the  comicula  remain 
movable  much  longer;  but  in  very  old  subjects 
the  five  pieces  are  commonly  united  into  a  single 
bone. 

Tliis  compound  bone,  which  derives  it.s  name  from 
its  resemblance  to  the  Greek  Upsilon,  is  suspended 
horizontally  in  the  neck  beneath  the  lower  jaw,  to  the 
'  body  of  which  it  is  parallel.  It  is  supported  in  its 
po^itiorl  entirely  by  the  muscles  and  ligaments  to 
which  it  gives  innertion  ;  being  the  only  instance  in 
the  human  body  of  a  strictly  solitary  bone.*  To 
facilitate  it.H  stu-iy,  we  shall  describe,  first,  the  'jodi/, 
•"^'ondly,  the  f/n:'ifr:r  honiH,   and    lastly,  tlie  fe.vcr 

.  1  'I.  fiODT.  Tliis  is  the  anterior  and  ccTitral  por- 
"  of  the  arch.     It  is  of  a  ([uadrilateral  shape,  pre- 

.  th-^^  t<.H.  ,  ami  tl„M;,rti'r,/..s  of  ll,H,irv„x  .-iihI  tn,H,-,-,,  t„ 
;«-nt  in  fti<;  hi-,,h<T  rn:imm;iliii  U.i-  .,,l„„rh,ml  KliHi-l.,n  (,rih(. 

■.i/fn?  L\  %?['''';''  "''j'-'-'H    i.<lt„ilt.-,I  i„f„  its 

K,r,  fhnf  r>f  rh..  lauor  i,  r„  ,,.,,nr;.t-  it  fr^.m  Mt.-rnr.l  nr,t>,r,. 
:r  ...mopfion.  r,„  t  „„  „,,„  ,  „,|„.,   „i„,    .  . 

philosophical  ;.n'l  jnsf. 

If  2 
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seiiting  for  examination,  an  anterior,  a  posterior,  and 
two  latei'al  surfaces,  ami  an  ujjper  and  lower  mcmjin. 
SunFAC'ES.  Aiittriur.  Convex,  directed  forward  and 
npward,  and  traversed  by  two  lidges  ;  one  liorhu/ital, 
dividing  it  into  an  upper  and  a  lower  portion  ;  the 
other  rcrlicrd,  crossing-  the  former  at  right  angles,  and 
subdividing  each  portion  into  two  lateral  halves,  each 
of  which  presents  an  oval  dejiression.  At  the  jioint  of 
intersection  of  the  two  ridges  thei'e  is  a  prominent 
tuharh.  The  portion  above  the  horizontal  ridge  is 
directed  more  njiward  than  the  portion  below,  and  is 
sometimes  described  as  the  upper  hurdir  of  the  body; 
in  such  descriptions  wliat  we  call  the  luirn-  dh  isiuii  of 
the  anterior  surface,  constitutes  tlie  tji/Zre  anterior  sur- 
face.* The  u])]ier  division  gives  attaclnnent  to  three 
paii-s  of  muscles  ;t  the  lower  to  two  ]jairs  of  muscles  ;t 
and  to  an  aiioneuro.sis. S  Puslcriui:  Concave,  directed 
backward  and  downward,  and  separated  in  the  recent 
state  Ijy  a  inenibranc,||  and  liy  a  (juantity  of  yellow 
cellular  ti.ssiie.  from  tlie  cjiii/lottis  (or  lid  of  the  l;irynx), 
Siiixrior.  Hounded  and  uneven  ;  attaches  part  of  two 
pairs  of  niUKeles,'ii  and  of  a  mcndiraiie.**  liij'rr'ivr. 

•  Tliis  is  wliy  till'  nlliirliuu'nts  cil' tlii'  nmsflcs  In  the  liyoid 
lioiic  Hjiiii'Mi-  In' he  sii  viiriim-l.v  sliili'il  hy  ilidrri'iit  !m;itiirnisl.«j 
SOUK!  iiltribulinn'  tu  llie  Imrd'cr  wlial  ciIIums  n'Ici-  lu  tilt  ,>■«!■- 

'''t  Geniii-liyoiilci  in  IVoul,  ;uul  ii:n-(  of  (jonio-hyo-frlussi  anil  lin- 
OTUilcs,  bi'liinil. 

%  Mvlii-liyoiil  inlcnKilly,  styln-liyniil  csk'ni;illy. 

§  .Apiint'iivosis  111'  I  111'  liipis-lric. 

|]  'I'liyrii-liyoiil. 

l!  l'«rl  lit  m'liin-liyii-L'los^i.  ;iiiil  liiifrui'.lps  (wliu'li  nri',  nowi  viT, 
pviiu'iiinlly  ailiii'lu'iriciilu'  upii.T  ilivisiua  orilio  iinterior  surnu'O, 

— ^L'l'  niiti't).  .  , 

♦  *  'riiyni-liyoiil.  {Tliis  nu  iiiliriinr  is  jilninst  iinivi'rs.'iliy  flc- 
scrilic'il  iis  iH'iiii-'  allmlii'il  1"  'Ik'  '"'rilir  nl'  ilu'  Imiic. 
Cruvfilliier  iinil  l)iHn'};i'vy  iirc  tlu'  only  lUKilnniists  (iis  fur  :is  1 
kmnv)  who  have  ilcsi'Hl.i'.l  its  «  •vvv..;U>.  >!«• 
luiwcviT  is  iiuilo  i'i'rl:nn;  ai-  Mn  uiii' Tiuiy  satisly  linnsi  ll  ly 
ii'issint'  "I'  lln'  h:imllo  of  a  somIiu'I  IicIwith  tlic  ;iii.«'.  rmr  suilacc! 
'li'  tla;  teno,  and  llie  anlcrior  furliice  of  (lie  luenibnuie.) 
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"Longer  and  thinner  than  the  superior,  and  situated  in 
a,  plane  somewhat  in  advance  of  it.    It  attaches  three 

!  pairs  of  mu.sc!es.*  Lateral.  Short,  oval,  slightly  con- 
ves,  and  either  covered  with  cartilage  for  articulation 

■  wiih  the  greater  horns;  or  joined  to  them  by  an  os.seous 
•union. 

119.  Greater  Horxs,  or  Cornua.    Project  back- 
ward, and  a  litlle  outward,  from  the  body,  diminish  in 
■size  from  before  backward,  and  terminate  behind  in  a 
■tubercular  extremity.    Each  presents  two  surfaces, 
-two  borders,  and  two  ends.  Surfaces.    Outer.  Looks 

outward  and  upward,  is  continuous  with  the  anterior 
■surface  of  the  body,  and  gives  attachment  to  part  of 
two  mu.scle.«.+  Inner.  Looks  inward  and  downward, 
and  is  covered  in  the  recent  state  by  a  memljrane.J 
BoRDEE.S.  Superior.  Sharper  and  sliorter  than  the 
inferior;  attaches  part  of  two  muscles,!  and  of  a 
membrane. §  Inferior.  Situated  on  a  plane  e.xternal 
to  the  former  ;  gives  attachment  to  part  of  a  muscle.  1| 
.E.vD.S.  Anlcri'/r.  Grows  to  the  body  in  the  adult, 
i articulates  with  it  in  youth  by  a  concave  cartilaginous 
surfac<i.  Posterior.  Is  smaller  than  the  anterior, 
and  presents  a  round  tubercle  for  the  attachment  of  a 
ligament. . 

120.  Le.hhf:r  Horsh,  or  CoR.sicur.A.  Two  little 
pyramidal  eminences,  varying  considerably  as  to  size 
and  'ihap';,  in  different  individuals,  or  oven  in  the 
Humc.  individual  on  opposite  .sides.  Each  is  articu- 
lated by  its  Ij'ue  to  the  point  of  junction  lictween  the 
body  and  greater  horn  ;  and  by  its  summit,  which  is 
directed  backward,  upward,  and  outward,  gives  attach- 
ment to  a  li^^arnent."; 

•  Sfpmr^hvoirl  in  front,  thyrr).hv<ii'l  bcfiin't;  nn'l  onrio-h: 'li'l 
externally,  jtiit  at  the  jiiniition  of  ific  t)Mly  and  (greater  liorii. 
t  ThyTfj-hyniil  tjolow,  hyo-/lo-i»ii.<  ahuvi;. 
X  Hnp(;rior  fonstri'-t'/r  of  pharynx  and  hyo-aloHsiiii. 

>  Thyro-hyoi'l  membrane.  ||  Tliyro-liyoid. 

1  3tykj-hyoid. 
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121.  Structure.  Cellular  in  the  borly,  compact  in 
the  horns.  Development.  By  an  o.ssific  point  for 
each  of  tlie  five  pieces  of  whicli  tlie  bone  consists. 
Connexion.s.  With  the  various  muscles  and  liga- 
ments mentioned  in  the  notes.  The  ligaments  by 
which  the  lesser  horns  are  connected  to  tiie  styloid 
l^roceas  are  sometimes  ossified.  Tliis  irregularity 
establishes  an  analogy  between  the  ajiparcil  hi/iiidicii 
of  man,  and  tliat  of  animals  ;  in  which  the  hyoid  bone 
has  a  regular  osseous  connexion  with  the  styloid  pro- 
cess of  the  temporal. 

OF  TIJE  FACE  IN  GENERAL. 

122.  The  facial  bones  form  by  their  union  a  very 
irregularly  shaped  six-sided  framework.  The  .superior 
surface  or  aspect  of  this  framework  articulates  with 
the  base  of  the  cranium  ;  the  inferior  forms  the  roof  of 
the  moutli  ;  the  anterior  and  two  lateral  surfaces  con- 
stitute, when  covered  with  the  flesh,  the  countenance, 
or  face,  in  the  ordinary  .acceptation  of  the  term  ;  the 
15osterior  articulates,  near  the  middle,  with  the  ptery- 
goid processes  of  the  sphenoid,  and  presents  on  each 
side  the  posterior  border  of  the  ramus  of  the  lower 
jaw.  In  regarding  the  face  from  above  or  below,  we 
observe  that  its  transverse  diameter  is  greater  behind 
than  before;  when  we  view  it  in  ])rotiIe,  we  see  that 
its  vertical  diameteris  greater lieforo  than  behind;  and 
when  we  ex.ainine  it  from  bchiml,  we  observe  that  its 
height  in  the  median  line  (nii^asured  from  the  Ujiper 
border  of  the  voTuei'  above,  to  the  ]ialatine  arch  below) 
is  considerably  less  than  its  height  on  each  side  (me;i- 
snred  from  the  condyle  to  the  ;ingle  of  the  lo>ver  jawl. 
These  aspects  of  the  face  are  so  irregid;ir  that  it  is 
difficult  accuratel)'  to  define  tlieir  boinidarics.  The 
superior  .aspect  being  articulatcil  to  the  cranium  seldom 
comes  under  our  notice  ;  the  others  will  be  successively 
described.    The  sutures,  which  arc  of  less  jiractical 
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Importance  here  than  in  tlie  cranium,  will  be  described 
w.th  the  regions  in  which  they  occur. 

123.  Anteriok  Region.    Extends  vertically  from 
the  root  of  the  nose  to  the  point  of  the  chin,  and  is 
bounded  on  each  side  by  the  prominence  of  the  cheek- 
bone, and  by  the  anterior  edge  of  the  ramus  of  the 
lower  jaw.  "its  greatest  transverse  diameter  is  at 
the  level  of  the  cheek-bones     Its  greatest  vertical 
diameter  is  in  the  median  line.    It  presents  from 
above  downward,  l.st,  the  nose  ;  a  vaulted  eminence, 
conve.x  from  side  to  side,  more  or  less  concave  in  the 
opposite  direction,  formed  by  the  nasal  bones,  and  by 
the  na.-al  processes  of  the  superior  nui.xillary  bone.s. 
In  the  middle  of  this  eminence  is  the  intcrnuscd  siUui-e, 
formed  Vjy  the  junction  of  the  nasal  bones  ;  and  exter- 
nal to  that  on  each  side  the  smooth  external  surface  of 
the  nasal  Iwne,  perforated  by  some  vascular  apertures, 
covered  in  the  recent  subject  by  a  muscle,*  and  limited 
by  the  n'W/-raaxillar)j  suture, — which  is  formed  between 
the  naaal  bone  and  the  nasal  process  of  the  suijerior 
maxillary.    2ndly.  Below  the  arch  of  the  nose  appears 
the  anierior  orifice  of  the  nasal  fos.ste,  resembling  in 
shape  the  heart  upon  ydaying  cards,  with  the  broader 
end  downward.    Its  margin  (whicli  i.s  connected  with 
the  lateral  cartilages  of  tlie  nose)  is  sharp  and  thin, 
formed  by  the  nasal  bones  above,  where  it  p/esents  in 
the  middle  an  angular  projection  flanked  by  two  deep 
notches,  formed  by  the  upper  maxillary  bones  below, 
w'nere  it  presents  the  ankrior  naml  spine.     Below  thin 
appear  in  succession  the  inter- maxiUartj  suture;  tlio 
inrrU'/r  teeth  ;  the  vertical  ridge,  called  the  sijniiihuHia  of 
the  chin  ;  and  the  rnent/d  //rocess. 

On  eaeh  rside,  and  again  proceeding  from  above 
downward,  this  region  y;resents,  Ist,  lUi;  rirruinferciicc 
of  the  f/rhit;  inferior  and  external  to  v/hich  is  tho 
quadiilateral  anterior  surface  of  the  malar  bone,  per- 


•  rjrarrii<lal;B  n.'»'>i. 
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forated  near  the  centre  by  one  or  two  malar  canals* 
Inferior  to  the  orbit,  and  internal  to  the  malar  bone, 
appears  the  cavine  fossa,  perforated  by  the  iiifra- 
orhitar  foramen,i- and  marked  by  two  muscular  im- 
pressions,J  one  above,  tlie  other  below  that  orifice. 
Infe  rior  and  internal  totlie  canine  fossa,  and  separated 
from  it  by  the  canine  eminence,  is  seen  the  vn/iiiforni 
fossa,  wliich  attaclies  a  muscle. §    Below  the  canine 
and  myrtiform  fossse  appear  the  ahrular  and  dcntar 
arches;  wliich  latter  vary  in  form,  but  when  regular 
are  parabolic.    The  teeth  in  man  are  set  almost  ver- 
tically in  the  jaws,  and  form  an  uninterrupted  series  ; 
in  the  lower  animals  they  are  always  more  or  less  in- 
clined, and  separated  in  certain  places  by  intervals. 
The  free  edge  of  the  superior  dental  arch  descends 
slightly  from  the  first  incisor  to  the  last  molar,  forming 
a  curve  convex  downward  ;  the  inferior  dentar  arch 
presents  on  each  side  a  corresponding  concavity.  Below 
the  dental  arches  on  each  sicle  are  observed,  the  mental 
foramen, \\  the  external  uhliqiie  line,f,  and  the  inferior 
border  of  the  body  of  the  lower  jaw,  interrupted  at  its 
junction  with  the  ramus,  by  a  shallow  arteri.al  groove.** 
121.  P0J3TEHIUK  Region.  This  region  is  bounded  on 
each  side  by  the  posterior  edge  of  the  r.anuis  of  the 
lower  jaw  ;  in  the  median  line  it  extends  vertically 
from  the. upper  border  of  the  vomer  to  the  posterior 
border  of  the  hard  palate  ;  on  each  side  it  extends 
vertically,  from  the  condyle  to  the  angle  of  the  lower 
jaw.    It  jircscMts,  in  the  niedi.-in  line,  tlie  jKisleriur 

•  Vur  llio  Iniiisnii.'JsiiMi  of  siiiiill  rihiinciils  from  (lie  iii:il;u- 
hi-aiicli  of  tlic  oiihllKiliiiic  ;  also  Dl'iidU'  ;irl.'ries. 

t  For  tliu  traiisnii.ssiun  of  a  iiorve  and  ves.scls  of  the  same 
name. 

t  Tlio  upper  pves  orifrin  ti>  (lie  levrilor  laliii  ."iiiperiorip;  (lie 
lower  (o  (he  leviidir  laliii  siiperioris  alieiiue  nasi. 

§  Dei>ressi»r  lahii  sn|iefiuris  a!:i>(]iie  li;isi. 

|1  Tvaiisniils  (he  iiileriur  inavilhirv  vessels  and  nerve. 

if  Adaehes  the  de|iresscir  lahii  inlerioris  and  depressor  an^ruli 
oris  uhdve;  tlie  plal  isiiia  nivuides  below. 

*•  Fur  tlio  I'aeiul  artery. 
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edye  of  the  vomer,  and  the  posterior  nasal  spine  ;*  ex- 
;  ternal  to  these  appear  the  oval  orifices  of  the  nasal 
fossae  ;t  below  these  again  are  the  posterior  edges  of 
the  horizontal  plates  of  the  palate  bones,  J  and  the 
tuhcrositie.}  of  the  palate  bones§  (the  latter  appe;iring, 
one  on  each  side,  between  the  piates  of  the  pterygoid 
process).  Beyond  these  on  each  side  is  an  empty 
space,  filled  in  the  recent  subject  by  muscles, ||  and 
hounded^  externally  by  the  posterior  border  of  the 
ramus  of  the  lower  jaw,  which  expan  is  above  into  the 
condiji.e,  and  bends  a  little  outward  below,  where  it 
joins  the  lower  border  to  form  the  angle  of  the  jaw. 

12.5.  Inferior  Region.  This  region  forms  the 
cavity  of  the  mouth,  and  is  sometimes  classed  with 
the  na.sal  and  orbitar  cavities,  under  the  name  of  the 
w<d  jo:'.m.  It  is  divided  into  a  superior  horizontal 
portion,  called  the  palaline  xavlt ;  and  an  inferior 
vertical  portion,  formed  by  the  inner  surface  of  the 
teeth,  and  of  the  lower  jaw.  Palatine  Vault. 
Presents,  m  the  median  line,  from  behind  forward  ; 
1st  the  lower  surface  of  the  jmtmor  vmal  apiw: ; 
2ndly,  the  suture  of  the  palate  and  maxillary  bones, 
elevated  into  aiidgc,  sometimes  called  the  palatine 
•yreat.  And  presenting  in  front  the  lower  orifice  of  the 
mtenor  palal.,,,,-  cano.l  -)  On  each  side  of  this  lon- 
gitudinal suture  is  seen,  from  behind  forward,  1st, 
the  lower  surface  of  the  tuberosity  of  the  palate-bone, 
:'prtorr>ted  by  two  or  three  arre.mjry  poaterior  palatine 
.'••nau;  2n.lly,  the  lower  surface  of  the  paJ.alint  plat,. 
"  f'"--^f-'^-bone,    presenting    posteriorly  a    li  .tie 

'fio  azvifos  nvuli,.. 
rransrnit  small  palatine  arttriM  and  ncrv™. 
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transverse  ridye  for  tlie  attachment  of  a  muscle,  ex- 
ternally the  lower  orifice  of  the  posterior  palatine 
canal;  and,  leading  forward  and  inwai-d  from  this 
hole,  a  groove,  which  lodges  the  nerves  and  vessels 
that  pass  through  the  canal.  3rdly,  the  transverse 
palato-maxiUarij  suture.*  4thly,  the  concave,  uneven 
surface  of  the  palatine  plate  of  the  upper  maxillary, 
which  is  traver.sed  by  the  continuation  of  the  groove 
above  mentioned,  and  perforated  by  many  nutrient 
foramina.  Some  of  these,  situated  near  the  alveolar 
margin,  for  the  ti-ansniission  of  nerves  and  vessels  to 
the  incisor  teeth,  constantly  seen  in  young  subjects, 
and  .sometimes  pervious  even  in  the  adult,  are  called 
the  incisive  foramina.  Vehtical  Portion.  Formed 
entirely  by  the  inner  surfaces  of  the  dental  and  alveolar 
arches,  and  of  the  lower  jaw-bone,  which  have  already 
been  sufficiently  described. 

126.  Lateral  or  Zyghmatic  Regions.  Bounded 
in  front  by  tbe  ridge  that  descends  from  the  malar 
process  of  the  upper  maxillary  ;  behind,  by  the  pos- 
terior liorder  of  the  ramus  of  the  jaw  ;  above,  by  tlie 
zygomatic  arch  ;  below,  by  the  inferior  border  of  the 
ramus  of  the  lower  jaw.  This  region  presents  two 
planes  ;  an  extcnml,  foniied  by  the  ramus  of  the  lower 
maxilhiry  bone  already  described  ;  (IIU)  an  internal, 
formed  chiefly  hy  the  zygomatic  surface  of  the  u|)per 
maxillary  bone,  and  contributing  to  the  zygomatic, 
and  sphciio-nnixillary  fossic  ;  which  will  be  described 
in  the  next  section. 

OF  CERTAIN  TARTS  FOUJIliD  I)T  THE  UNION  OF  THE 
ORANIFM   AND  FACE. 

127.  Besides  tlie  parts  ab'e.-idy  described  as  proper 

•  This  s\i(ui'i\  whicli  is  Ibrnu'd  lii'l wi'on  llii'  )iiil:ilim'  pliilcs  of 
IllL'  piilati'  ;nni  uppcv  iii:ixillai\v  hoiii's.  is  falli'ii  tniititvrryr.  to 
(listintruisli  it  IVolil  till'  rrr/iriif  palalu-iii.-ixillarv  sutiiro;  \vlii*-li  is 
foriiiiiil  butwwii  (lio  iiiiaal  plalu  ol'  Ibc  palate  ljuiie  unci  tlic  inner 
Burl'aee  ol'  tlie  upper  nia.\illavy. 
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to  the  cranium,  or  to  the  face,  there  are  several  fossaj 
aoJ  sutures,  referrible  to  neither  of  these  divisions  of 
the  skull  in  particular,  but  resulting  from  the  union  of 
both.    These  we  proceed  in  this  section  to  describe. 

128.  Craxio-facial  Foss.«.  Of  these  there  are 
■five  pairs  ;  the  orbitar,  the  nasal,  the  zygomatic,  the 
spheni>- maxillarij ,  and  the  temporal. 

OF  THE  ORBITAU  FOSS.E. 

129.  These  are  two  pyramidal  cavities,  situated  in 
the  upper  and  anterior  part  of  the  skull,  and  having 
their  rja-so  directed  forward  and  outward,  and  their 
apex  backward  and  inward.*  They  present  for  ex- 
amination four  u>'dU,  four  retiring  anr/les,  formed 
by  the  junction  of  the  tvall-i,  a  circumference  or  hase, 
and  an  apex. 

130.  VVallh.  Upper,  or  VauU.  Directed  down- 
ward and  a  little  forward  ;+  formed  chiefly  by  the  con- 
cave orbitar  plate  of  the  frontal  bone,  behind,  for  a 
small  exfint.  by  the  lesser  wing  of  the  sphenoid.  It 
p^e^ents  behind  forward,  first,  the  transverse  suture 
formed  by  the  junction  of  the  lesser  wing  of  the  sphe- 
noid with  the  orbitar  plate  of  the  frontal.  Secondly, 
quite  in  front  and  just  behind  the  external  angular 
pr'/cess,  the  I'lz-hriimol  fima,  which  lodges  a  gland  of 
the  same  name;  and  thirdly,  behind  the  internal 
angular  process,  a  little  tubercle,  or  depression,  lor 
the  insertion  of  a  t'jndinons  pulley.  J 

Lr»i:er  or  I'lo'ir.  Nearly  flat,  iruicit  less  extensive 
than  the  vault,  directed  u[jward,  outward,  and  forward. 

*  This  'liv<;r?en<-f  f,f  thr;  tixis  ofthf:  firl.ili  rr^nllx  ciitin  ly  fniin 
the  rjhlif|n<!  position  of  their  outer  v/all,;  the  inner  wnlls' l.eiiii; 
parallel  to  nm-h  other,  .in<l  to  the  rne'linn  plmie. 

t  The  itnrlent,  is  reminrierl  that  the  •lirrrlmu  or  iitprH  of  ii 
anrfa'-e  IS  iiirheate,!  hyaline  ilrawn  [j<3rpenilieiilnr  to  its  eentri'. 
See  ftifro'h/rfion,  f7) 

I  Throiiifh  whiuh  the  tendon  of  the  §iipcrior  obliii'ie  mu.selo 
tarns. 
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Formed  chiefly  by  the  orbitai-  yhde  of  the  upper  max- 
illary ;  assisted,  in  front,  by  the  orbitar  process  of  the 
malar  bone,  and  l)ehiiid  by  the  orbitar  process  of  the 
palate  bone.  It  presents  the  two  sutures  formed  by 
the  junction  of  tliese  three  portions  :  and  near  its 
middle,  the  iiifm-orhitnr  (/roore,*  which  runs  from 
behnid,  forward  and  downward,  presently  chanying 
into  the  infm-orhUnr  canal.  This  surface  at"  its 
anterior  and  internal  part  gives  attachment  to  a 
muscle.  + 

Outer.  Nearly  flat,  directed  inward,  forward,  and 
a  little  upward.  Formed  by  the  orbitar  plate 
of  the  sphenoid  belnnd,  by  the  upper  part  of  the 
orbitar  procesff  of  the  malar  bone  in  front.  Pj-esents 
the  vertical  denticulated  suture  of  these  two  portiojis, 
and  in  front  of  tlie  suture  the  inner  orifices  of  the 
malar  caiwts.X  It  -ilso  piesents  one  or  two  cxtmial 
orbitar  foramhia. 

Inner.  Tliis  surface  is  the  smallest  of  the  four. 
It  is  (lii-ected  outward,  forward,  and  a  little  upward. 
It  is  formed  chiefly  by  the  orbitar  j^late  of  the  eth- 
moid ;  assisted  liy  tlii  lachrymal  in  front,  and  by  a 
small  portion  of  tlie  sidienoid  beliind  (viz.,  that  por- 
tion of  the  side  of  the  body  of  the  spiienoid,  which 
appears  in  front  ol'  the  sphenoidal  fissure.)  It  present.^ 
the  two  vei'lical  sutures  formed  by  the  junclicni  of 
tliese  bones  ;  the  rcrlira/  crrst  ol'  the  laclir'vmai  houv, 
and  in  front  of  that  thr  laehriiuiat  iimmr  :  which,  liow- 
ever,  being  com|ilcte(l  in  froi'it  bv  the  nas:d  ]irocess  df 
the  u]iper  ni.M.\ill;iry,  is  usually  referred  to  the  rircuiii- 
fcmicc  of  the  orbit. 

Angles.    ■'<■»/'"■''"■  .■ind  ,,.7, ;•),•(//.  This  anplo  is 
formed  by  the  meeting  uf  (he  upper  .and  outer  walls  ; 

*  'I'nuisinil.i  Iho  infra-orliilar  iirvvi'  :iin]  vr.'^scls. 
t  ()l)li(|uus  inli-rior  ocnii. 

t  Transmil  siiiiill  niTvi's  :mi]  vossrls;  one  uf  tliriii  fives 
satru  til  a  linnicli  ol'  llic  miliar  iictvc  seiil  lorvvanl  i'lom  llu'  vi  '.M- 
to  aiiasloiiiosu  with  Uic  lacial  lu'i  vo. 
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nd  presents,  from  behind  forward  ;  1st,  the  sphenoidal 
■^sure,  or  foramen  lacerum  antcrius  ;*  2ndly,  thejunc- 
ion  of  the  orbitar  plate  of  the  sphenoid  with  the 
nrbitar  plate  of  the  frontal  bone  (being  part  of  the 
phenoidal  suture)  ;  and  urdly,  the  articulation  of  the 
nalar  bone  -nith  the  frontal,  just  behind  tlie  external 
.ngalar  process.  Superior  and  internal.  This  angle  is 
ormed  by  the  meeting  of  the  upper  and  inner  walls, 
nd  presents  the  ethmoidal  suture,  perforated  by  the 
yiiteriorf  and  pio.iteriorX  internal  orbitar  holes  ;  and  in 
rront  of  that  the  little  suture  between  the  frontal  and 
achrymal  bones.  Inferior  and  internal.  This  is 
orrned  by  the  meeting  of  the  inner  wall  and  the  floor, 
ind  it  presents  the  sutures  between  the  palate  bone 
md  ethmoid,  upfier  ma.xillary  and  ethmoid,  upper 
naxilkry  and  lachrj-nial.  Inferior  and  external. 
This  angle,  formed  by  the  junction  of  the  outer  wall 
ind  floor,  presents  posteriorly  the  spheno-ma.xillary, 
>r  infra-orbitar  fissure  ;  a  cleft,  bounded  externally  by 
.he  orbitar  plate  of  the  sphenoid,  internally  by  the 
irbiur  plates  of  the  uj^per  maxillary  and  palate  bones ; 
ind  generally  (but  not  always  (83)  )  completed  in 
'ront  by  the  orbitar  plate  of  the  malar.  'J'his  Kssure 
a  wider  at  its  extremities  than  in  the  middle,  and 
?ives  jja-ssage  U)  nervcsi;  and  vessels. ||  (The  relative 
:jo3ilion  of  the  two  fissures  of  the  orbit  may  easily  be 
-ernernbered  by  bearing  in  min<l,  that  the  outer  wall  at 
Its  posterior  part  is  bounded  by  a  fissure  above  and 
oelow.; 

•  Trsn.mito  th<;  .3rfl,  -Ith,  and  Bth  norvos,  tlio  oplithalinic 
.r.^nch  'jf  tlie  :Ah,  and  a  irn.il  1  voin. 

+  TranamiU  th<!  i;,t(:rnal  naaai  twi!<  of  tho  oplillialmii;  iicrvc. 
rran^imitii  a  -irna;!  vessel. 

5  Tl.fl  two  a.seenrli„if  hranohes  of  tho  Hpheno-palatino  ifanKlion, 
UKl  the  p<..tcrior  dental  hranehe,  (three  or  four  In  nimd.er)  of 

."V",  ,  "  '""^  i"fr.vort,ltar  nerve  Itself  rnns  M:ro*i 

t,  bnt  dooa  not  pa«H  ttirousfh  it). 

I  The  infra-orbitar  branch  of  the  internal  rna.iillarv  artery, 
Jntn  lU  a'^eompanjing  vein. 
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J 32.  C'IKCUMFEREKCE  or  Base.  Of  a  quadrilateral 
figure,  with  curved  side.s,  and  rounded  angles  ;  some- 
what larger  externally  than  internally  ;  formed  ahuvc 
by  the  supra-orhitar  arch  ;  on  the  outs'nJe  by  the  ex- 
ternal angular  process  of  the  frontal,  and  part  of  the 
orbitar  border  of  the  malar  ;  within,  by  the  internal 
angular  process  of  the  frontal,  and  tlie"nasal  process 
of  the  u])pei-  maxillary  ;  hdon;  by  the  anteiior  border 
of  the  orbitar  plate  of  the  mala?-,  .and  the  corresponding 
border  of  the  orbitar  plate  of  the  upper  maxilLiryt 
The  circumi'ererce  thus  formed  is  interrupted  above 
by  the  sujira-oibitar  notch*  (or  holef),  and  is  traversed 
by  three  sutin-es  ;  the  fronto  malar  externally,  the 
fronlo-maxi/larif  internally,  the  mitlo- mo  miliary  helow. 
The  inner  border  contribu'tes  to  the  hic/i r>iiii(ii  (/nmre, 
which  is  traversed  vertically  by  the  suture  between  the 
lachrymal  bone  and  the  nasal  proces.s  of  the  upper 
maxillary,  perforated  with  numerous  little  foramina 
leading  into  the  nose,  and  continuous  below  with  the 
naso-lachrymal  canal,  which  opens  in  the  inferior 
meatus  of  the  nose.  The  groove  lodges  a  small  sacf 
whose  duct  is  transmitted  by  the  canal. 

133.  Apex.  Is  represented  by  the  optic  foramen; 
a  short  round  canal,  situated  quite  at  the  back  of  the 
orbit,  between  the  two  roots  of  the  lesser  wing  of  the 
sphenoid.  The  direction  of  the  two  optic  foramin.i 
is  such  that  their  .axes,  if  prolonged  backward,  would 
intersect  each  other  in  tin-  sella  turcica.  'J'he  sli)i  of 
bone  which  separates  the  optic  ibramen  from  the 
sphenoidal  fissure  presents  a  little  tiiba-ch  for  the 
attachment  of  a  tendon. § 

•  For  the  Iriiiisiiiissidii  nl'tlic  rr.iiif;il  iii<rvo  ;iiirt  vos.scls, 

t  Df  tiiirly-oif;lil  millo  skulls,  in  .AlrxiuulrL'Vi'ollc'clicil.  twoiitv- 

tw(i  Imd  siipniciliiivy  oiirlit  sii|>r:n-ili:n7  '"'/<>■,  fiflu  :i  lio'le 

on  one  siilc  ;inil  ii  notch  on  Ilif  nili,  r. 
I  Liichr.viiKil. 

§  A  trillion  common  to  the  iiilcnuil,  cxtornnl,  :nul  inferior 
recti  muscles  of  llic  c.vc. 
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Ill 


The  bones  that  enter  into  the  composition  of  the 
irbit  are,  the  frontal,  sphenoid,  ethmoid,  upper  max- 
llary,  malar,  lachrymal,  and  palate  bones. 

OF  THE  NASAL  FOSSiE. 

13-t.  These  are  two  oblong  cavities,  separated  from 
»ach  other  by  a  thin  vertical  septum  ;  situated  be- 
ween  the  base  of  the  cranium  and  the  roof  of  the 
jQouth  ;  flanked  on  each  side  by  the  cavities  of  the 
jrbit  and  the  antrum  ;  and  open  before  and  behind, 
rrhey  open  on  each  side  into  the  antrum  and  tlie  eth- 
aoidal  cells  :  behind,  into  the  sinuses  of  the  sphe- 
noid bone  ;  tefore,  into  those  of  the  frontal.  They  com- 
municate, by  the  naso-lachrymal  canal,  with  the  cavity 
->{  the  orbit  ;  by  the  anterior  palatine  canal,  with  that 
if  the  mouth  ;  by  the  olfactory  foramina,  with  that  ot 
;he  cranium  ;  and  sometimes,  by  a  hole  in  the  septum, 
'with  one  another.  Their  shape  is  irregular  ;  the  roof 
or  vault  being  long,  narrow,  and  concave  from  before 
^backward ;  while  the  floor  is  shorter,  wider,  and  con- 
cave from  side  to  side.  The  outer  wall  is  uneven,  and 
presents  3f;veral  appendages  ;  and  even  the  inner  wall 
or  septnm,  though  vertical  when  regular,  is  often  de- 
'flected  considerably  to  one  side,  so  as  to  render  the 
two  {m-ofi  very  dissimilar  in  size  and  shape.  The  an- 
■terior  and  posterior  orifices  of  these  foss;e  having  been 
already  described  (I2.i,  124),  the  four  walls  only  i-e- 
main  for  examination. 

y,').  W'Ar.r..'!.  f/pper  or  -vault.  Fomned  in  the 
middU  by  the  cribriform  plate  of  the  ethmoid  bone, 
■which  is  horizontal  ;  in  fruvl.  by  the  na.sal  bones, 
which  slope  flown  ward  and  forward;  hchivd,  by  the 
nnde.  surface  of  the  body  of  the  sphenoid,  which 
Blo|.es  downward  and  backward.  Thus  the  vault  has 
'  r^e  aspects;  it  looks  r/<>/'r^/y  downward  in  the  middle, 
'.nward  and  hn.ckmird  in  front,  downward  and  fnr- 

!rd  behind.    1\ift  middle  or  elkmoidal  portion  is  vei-y 
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narrow  and  cribriform  ;  it  is  bounded  in  front  by  the 
suture  between  the  etlunoid  and  frontal  ;  behind,  by 
the  -suture  between  the  etlunoid  and  sphenoid  ;  in- 
t.eniaUi/,  by  the  vertical  plate;  c.dcnialli/,  liy' the 
lateral  mas.s  of  the  ethmoid.  It  presents  nothing  of 
note  but  the  olfactory  foi-aniiua.  The  anlf  rior  por- 
tion is  wider,  and  bounded  exicnni/li/  by  the  suture 
between  the  nasal  bone  and  the  nas'.d  process  of  the 
upper  maxillary  ;  iiilcrim/hj,  by  the  nasal  crest  of  the 
nasal  bone,  and  the  nasal  spine  of  the  frontal.  It 
presents  a  longitudinal  furrow  for  a  nerve,*  and  several 
snudl  vascular  apertures  ;  it  is  surmounted  by  the 
transverse  suture  between  the  nasal  and  frontal  bones. 
The  ;)os)'tr/o/- portion  is  the  widest  of  the  three  ;  it  is 
formed  in  front  by  the  sphenoidal  turbinated  bone  ; 
behind,  by  the  under  surlace  of  the  body  of  the  sphe- 
noid, and  of  the  wing  of  the  vomer  ;  it  is  concave 
from  side  to  side,  but  somewhat  convex  from  behind 
forward  ;  it  ])resents  the  rounded  narrow  orifice  of 
the  sphenoidal  sinuses,  the  suture  between  the  vomer 
and  splienoid,  and  the  sphenoidal  turbinated  bones. 
Lower  or  Jlnor.  Formed  \n  front  by  tlie  palatine  ])late 
of  the  upper  maxillary  ;  behind,  by  that  of  the  palate 
bone  ;  level  from  before  backw.anl,  concave  from  side 
to  side,  wider  behind  than  before,  widest  of  all  in  the 
middle  ;  longer  internally  than  externally,  mi  account 
of  the  prominence  of  the  anterior  and  posterior  nasal 
spines.  It  |)resents  inlrmuHi/  the  crest  which  articu- 
lates with  the  vonu'r  ;  ]t\  front,  one  of  the  two  upjier 
orifices  of  the  anterior  pulittine  cnnid  ;  and  behind,  the 
beveled,  transverse  suture  hctween  the  maxillary  and 
palate  bones.  Jnner  ov  !<ri>ti(ni.  Vormed  by  the  vomer 
behind;  by  the  perpendicular  ].late  of  the"  ethmoid  t 

♦  TuUmmkiI 

t  'I'lic  ])LT|H'iicliciil;ir  i>l:i(o  of  Ihc  olh;n(ii.l  v:irios  in  size  very 
iiiiieh.  1  liavi'  seen  :iskiill  in  whiiOi  il,  rxlcmli'il  ror\v:iril  :i  (|iuirler 
(if  nil  inch  Ih'joiuI  tlio  n:is;il  boiu'S,  iivlii-nl^iii'il  beliiiiti  willi  IhO 
wliiilc  li'nulli  (if  llu'  v.'iiirr,  .'nnl  I'liliTcd  lii'Unv  into  tlu>  !,'roovo 
t'oniiL'tl  bclWL'cn  tlie  ui'Plt  inaxillary  honrs. 


NASAL  FOSS.E. 

m  the  middle;  by  the  nasal  spine  and  crest  of  the 
aasal  bones  in  front  ;  by  the  crest  of  the  upper 
-nasillary  and  palate  bones  below  ■  it  is  traversed  by 
-:he  sutures  between  these  several  bones  and  marked 
-mth  numerous  vascular  and  nervous  furrows  :  it  pre- 
sents in  front  a  triangular  deficiency  filled  by  one  of 
the  cartila.'es  *  of  the  nose  ;  and  at  its  iq^pcr  part,  the 
Dblique  lower  orifices  of  several  olfactory  canals.f 
Outer.    This  wall  is  formed  in  front  by  the  nasal  pro- 
Jess  of  the  upper  maxillary,  and  by  the  lachrymal 
oone  :  Uhlnd,  by  the  vertical  plate  of  the  palate  bone  ; 
inkrmediatebj  by  the  inner  surface  of  the  upper  inaxil- 
lary,  and  by  the  inner  surface  of  the  lateral  mass  of  the 
ethmoid.    It  is  divided  by  three  horizontal  plates  of 
bone  which  hang  from  it,  into  three  channels,  called 
the_(«/eri>/r,  middle,  and  superior,  meatus  of  the  nose. 
^nferior  mvUiM.     A  horizontal  channel,  broader  in 
ifront  than  behind,  open  at  each  end  and  below ;  formed 
■textenially  by  the  maxillary  and  palate  bones;  in- 
>ternally  and  above,  by  the  inferior  turbinated  bone, 
lit  presents  in  front  the  lower  orifice  of  the  naso- 
Uichrfimyd  camd.t    This  canal  is  formed  chiefly  by  the 
upper  maxiibiry  bone,  but  is  completed  internally  by 
,the  lachrymal  bone,  and  by  the  lachrymal  process  of 
■..the  inferior  turbinated  bone.    It  is  nearly  round,  but 
ahghtly  cornpresBe'l  from  side  to  side  ;  it  is  narrower  in 
the  rniddle  than  at  its  extreinitie.s;  and  it  curves  out- 
ward., a  little  a.s  It  a%-ends  U.ynn  the  lachrymal  <rroove  S 
MMUmmtm.    A  horizontal  channel,  broa.ler  in  front 
than  behind,  and  open  at  each  enrl  and  below  :  formed 
atore  and  mtemally,  by  the  ralddle  turbinated  bone  (a 
cnrved  .cpongy  plaf.  of  the  ethmoid,  that  has  been 
already  described; ;  U.,.n,ic-I  below  by  the  Inf  rlor  tur- 
n.Ue.i  bone  ;  and  presenting  externally,  from  before 
■  The  triantfiilar  cartilasfe 

;  Tran.miH  the  nasal  duot.         §  Lo-lsjes  the  lachrvma!  Rao. 
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backward,  the  following  objects  : — 1st,  part  of  the 
inner  surface  of  the  nasal  process  of  the  upper  maxil- 
lary ;  2ndly,  part  of  the  inner  surface  of  the  auterior 
division  of  tlie  lachrymal  bone,  the  little  lioles  by  which 
it  is  perforated,  and  the  sutures  which  it  forms  with 
the  upper  maxillary  in  front,  and  witli  tlie  ethmoid 
between  ;  3rdly,  beliind  the  laclirymal,  part  of  the 
inner  wall  of  the  ethmoid  cells  above,  part  of  the 
inner  wall  of  the  maxillary  sinus  helrni\   and  inter- 
mediately the  liorizontal  ethnioido-maxillary  suture  ; 
4thly,  behind  the  maxillary  bone,  part  of  the  inner 
surface   of  tlie    nasal    plate  of   the   palate  bone. 
This  meatus  presents  two  apertures  ;  1st,  near  its  an- 
terior extremity  the  lower  orifice  of  the  long  funnel- 
shaped  ethmoid  cell,  called   the   infiiiulibuhim.  by 
which  it  communicates  witli  the  other  initcrior  ethmoid 
cells,  and  through  them  with  the  frontal  sinuses  ;  2iidly, 
at  the  middle  of  its  outer  wall,  the  entrance  of  the  a'n- 
tnim,  contracted  by  the  ethmoid  above,  tlie  palate 
bone  behind,  and  tlie  inferior  turbinated  bone  below. 
This  meatus  is  of  much  less  extent  tlinn  the  inferior  ; 
it  occupies  little  more  than  tlie  middle  two-fourths  of 
the  outer  wall.    Superior  niattns.    A  liorizontal  chan- 
nel occujiying  the  posterior  tliird  of  the  outer  wall, 
much  shorter,  and  altogetlier  smaller,  than  the  others, 
open  beliind  and  below,  and  closed  in  front  by  tlie 
posterior  wall  of  the  anterior  ethmoid  cells.    Its  inner 
wall  is  formed  by  tlie  upjier  turbinated  bone  (a  little 
curved  spongy  plate  of  tlio  etlmioid,  which  has  lieen 
before  dcscrilied)  :  its  outer  wall  is  formed,  tieliinil  by 
part  of  the  inner  surface  of  the  neeh  of  the  nrbitar  pro- 
cess of  the  palate  bone,  \n  front  hy  the  inner  surface  of 
the  lateral  m.ass  of  the  cthnioiil  :  it  is  bounded  almrC 
by  the  floor  of  the  posti'rior  ethmoid  cells.  This 
meatus  presents  two  .-iportures  ;   the  s/)h<  }io  palatine 
foramen,*  at  the  posterior  extremity  of  its  outer  wall ; 

*  Cnrrrsiioiids  to  tVIci'ltt'l's  ;^;ui!dion,  ;ind  tr;iii.sniits  ilii-.^iihono- 
pulatino  vessels  and  nerves. 
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ibeen'rance  of  the  posterior  ethmoid  cells  at  the  anterior 
extremity  of  its  upper  wall.  Above  and  in  front  of 
ibis  superior  meatus,  the  outer  wall  of  the  nasal  fossa 
i  formed  by  the  rough  inner  surface  of  the  lateral 
laass  of  the  ethmoid,  which  presents  tlie  oblique  aper- 
re  of  .ievenil  ol factory  canals. 

136.  The  nasal  fossse  are  formed  by  the  vomer, 
iphenoid,  ethmoid,  upper  maxillary,  palate,  frontal, 
lasal,  lachrymal,  sphenoidal  turbinated,  and  inferior 
Jrbinated,  bones. 

OF  THE  TEMPOF.AL  FOSS^I. 

!37.  That  part  of  each  temporal  fossa  which  belongs 
t'le  cranium  ha.s  been  already  dencribed.  (66)  When 
■ikull  is  entire  this  fossa  is  completed  at  its  lower 
;  external  part  by  the  zyfjormtic  arch,  a  horizontal 
•  y  projection,  formed  by  the  temporal  and  malar 
on';3.    'J'liis  arch,  which  is  wider  in  front  than  be- 
ind,  convex  externally,  concave  internally,  and  tra- 
-'■A  by  the  oblique  suture  between  the  posterior 
■I'e  of  ttie  malar  and  the  zngomatic  process  of  the  tern- 
<n-a).,  encloses  an  empty  space,  filled  uj)  in  the  recent 
ibject  by  a  muscle.*  The  temporal  fossa  is  completed 
:  Its  lower  and  anterior  part  by  the  upper  portion  of 
le  rnalar  bone,  and  is  separaterl  to  a  certain  extent 
•om  the  zyfjomatic  fomt.  by  a  ridge  which  nins  from 
le  anfirior  root  of  the  zy!,'oma  transversely  across 
le  temporal  and  greater  wing  of  the  sphenoid.  In 
-ont  of  this  ridge  the  two  foss;e  seem  to  run  into 
ich  o'.her,  and  cannot  be  very  accurately  defined  ■  a 
ifficulty,  however,  which  is  r,f  no  i.raetical  import- 
nce.  ' 

The  temporal  fo=.sa  is  formed  by  the  temporal, 
arietal    fn-ntal.  sphenoid,  and  malar  bones.     It  is 
■  npied  by  a  large  muscle,*  to  which  it  also  giv.s 


in. 


•  Tcmp'.ral. 
I  2 
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OF  THE  ZTOOMATIC  FOSS.E. 

138.  Two  irregularly  shaped  siiace.s,  situated  one  on 
each  side  of  the  head,  and  bounded,  licliind,  by  the 
posterior  border  of  the  jiterygoid  process  of  the  splie- 
uoid  ;  in  front,  by  the  ridge  which  descends  from  the 
malar  process  of  the  upper  maxillary  ;  In  loic,  by  the 
alveolar  border  of  the  upper  ma.xillary  ;  and  cibovc,  by 
the  horizontal  ridge  described  in  the  last  section.  The 
space  thus  circumscribed  will  be  observed  to  consist  of 
two  portions  ;  an  aiitcriur  and  larger,  formed  by  the 
zygomatic  surface  of  the  upper  maxillary  bone  :  a 
jjostcrior,  formed  above  by  ]i,art  of  the  greater  wing  of 
the  s])henoid,  below  by  the  pterygoid  process,  and  by 
a  narrow  slip  of  the  vertical  plate  of  the  palate  bone 
which  intervenes  between  the  pterygoid  process,  and 
the  upper  maxillary  bone.  (87)  The  anterior  portion 
is  convex,  and  jiresents,  near  llie  middle,  the  njiper 
orifices  (two  or  three  in  nund_ier)of  the  j>v.itcriny  iliiilar 
canals.  The  posterior  jiorlion  is  concave,  and  gives 
attachment  to  a  nniscle.*  (The  spine  of  the  sphenoid 
very  often  stretches  forward  an<l  joins  the  outer  plate  of 
the  iiterygoid  process,  forming  with  it  a  large  foramen. 
This  is  a  mere  accidental  hole  of  no  importance,  and 
never  mentioned  by  anatonusts  ;  nor  should  I  notice 
it  here,  but  that  it  isa]it  to  perjilex  an  inexperienced 
eye.)  Thesis  two  portions  of  tlu^  zygomatic  fossa  ai-e 
.separated  by  the  jilo-i/i/o-  )iiii.rilliii-ii  jinxurf,  a  triangular 
interval  formed  by  tiu'  div(-rgencc  of  the  maxillary 
bone  from  the  ])tciygoid  process.  It  o]iens  a  commu- 
iiiealion  lietween  the  zygoni.ilie  and  sjilieno-maxiUary 
foss.a?,  \init.es  .at  a  right  anglewilh  the  s]iheno  maxillary 
fissure,  and  transndts  vessels. t 

OK  THE  Sl'l?ENO-MA\n,I,AKY  EOS.s.E. 
1.T9.  These  are  two  small  ti  i.uigid.-ir  fossa'  situated 
one  on  each  side,  luMieath  the  apex  of  the  orbit.  Its 
♦  Extcnuil  iilorjuoid.  t  bitonKil  lu.ixillniy. 
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or  upper  wall,  is  formed  by  a  small  part  of  the 
:er  surface  of  the  body  of  the  sphenoid  ;  its  paste- 
'  ,r  wall  is  formed  by  the  anterior  aspect  of  the 
■rygoid  process  ;  its  anterior  wall  by  the  posterior 
"face  of  the  upper  maxillary  ;  its  inner  wall  by  the 
""-ical  plate  of  the  palate  bone.  Its  outer  wall  is 
"cient,  being  substituted  by  the  pterygo-maxillary 
-are  just  described  ;  its  apex  is  formed  by  the  ap- 
xiination  of  the  pterygoid  process  to  the  maxillary 

I.rjerosity.    The  sphenoidal,  spjheno-maxillari/,*  and 
' '^I'liyj-maxiUarij  fissures   terminate  in   this  fossa  ; 
■    re  seeming  to  run  into  each  other  like  the  fissures 
sta.rTed  pane  of  glass.    In  its  jmsterior  wall  there 
;  three  orifices  ;  1st,  the  anterior  orifice  of  the 
■  'fp.en  rotamlam ;+  2ndly,  inferior  and  internal  to 
.",  the  anterior  orifice  of  the  vidian  canal  ;'t  3rdly, 
■-^rnal  and  a  little  inferior  to  that,  the  anterior  orifice 
"he  pferi/fpi-poJaline  canal. ^    In  its  internal  wall  is 
'1  the  s-.pheno  pulu.tine  forainen,\\  \>y  which  it  com- 
nicates  with  the  nasal  fops;^,  while  its  lower  ex- 
roity  or  apex  is  perforated  by  the  superior  orifice 
•he  ijoxterrior  pat'Uine  mnal'^\  (as  will  be  seen  by 
--in^a  bristle  up  frorn  below).    Besides  these  larger 
1  peningi!  this  fossa  presents,  near  its  apex,  tlie  supe- 
'  or  orifices  of  two  or  three  little  acressorij  posterior 
t'li.'rnt  mnaW*  (which  have  already  been  dcscriljed  as 
eriinglxjlowon  the  tuberosity  of  the  palate  bone.)  (87) 
1-40.    This  fossa,  then,  is  forrned  by  the  K|)henoid, 
pper  maxillary,  and  palate   bones  ;  coniniunicates 

*  Thia  fiwnre:  Ofifma  a  '■ornmiinifati'.n  frmn  tlic  orliit  into  llic 
;mpf,ral,  zyxomatic,  an<l  sr,h<  r.'>.iriaxillary  fds-ia,-. 

t  fra^Mrnits  the  superior  rnaxillarv  nerve,  which  is  the  Bceond 
ivuK.n  of  thf:  TAh. 

i  Transmit*  a  nprve  and  vc<isi?l!i  of  the  same  name. 
^  Transmits  vessels  and  nerves  of  the  saiiie  name. 
Corresponrls  to  the  a^xuVxim  of  .Mei  ki  l,  and  transmits  llio 
r.no-palatine  ve'<wl9  and  m  rve. 
4    '  Transmits  vesiiels  and  a  m  rve  of  the  aame  name. 
I   ••  Tran.imit  small  vessels  and  nervts  of  the  .same  name. 
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with  the  orliitar,  nasiil,  and  zygomatic  fossa?,  and  with 
the  cavity  of  tlie  craiiiuiii  ;  presents  five  apertures, 
and  is  the  meeting-point  of  three  large  fissures.  The 
relative  position  of  these  openings,  and  the  boundaries 
of  the  cavity  itself,  should  be  carefully  studied  ;  being 
essential  to  an  accurate  acquaintance  with  the  disti-i- 
bution  of  several  important  vessels  and  nerves  con- 
tained in  this  fossa. 

OF  THE  CliANIO-FACTAL  SUTIT.F.S. 

I'll.  These  are  not  very  numerous  :  nor  have  they 
received  particidar  designations  Lihe  the  other 
sutures  they  are  best  distinguished  by  names,  com- 
pounded of  those  of  the  bones  between  which  they  are 
respectively  formed. 

In  the  centre  appears  a  horizontal  suture  formed  by 
the  .juncti(ni  of  the  nasal  bones,  and  the  nasal  ]iro- 
cesses  of  the  upper  maxillary  bones,  on  the  one  h;ind, 
with  the  uasaJ  notch  of  the  IVonlal  on  the  other.  This 
suture  surmounts  Ihu  nose,  and  is  continuous  on  each 
side  with  a  very  slioj  t  horizontal  suture  formed  between 
the  lachrymal  and  the  internal  .-ingul.-M-  process  of  the 
iruntal.  This  last  i.s  continuous"  with  the  vertical 
sut\ne  between  the  lachrymal  and  etlnnoiil  ;  and  this 
again  meets  at  right  . angles  the  horizontal  .suture  be- 
tween the  ethmoid  anil  u]ii)er  maxillary,  'i'hese  tlnee 
last-mentioned  snturLS  are  within  the  orbit,  and  to  its 
inner  side.  At  its  outer  ,'iidc  is  obsi'rveil  the  meeting 
of  the  in:dar  bone  wiih  Ihv  front.-d  above,  and  the 
sphenoid  below.  Mill  ni.uv  e\liTn:dly  ;ip]iears  the 
oblicpie  beveled  sutUTr,  lornied  between"  the  )ioslerior 
inferior  angle  of  the  m.-d.ir.  ami  the  7.yg<unatic  process 
of  the  temporal  bone.  l>)uite  ;it  the  back  of  the  face 
there  is  a  vertical  suture  formed  by  the  jnnetion  of  the 
jitorygoid  ]n-occss  of  the  spluMioid'witli  the  nasal  ]ila!e 
of  tlie  palate  bone,  Two  ,a.rlic>d;iliinis  within  the 
nas.al  fos.s.-e,  one  a  sc/iiinli/ltfi.i  (see  table,  !i  8)  between 
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;  vomer  and  sphenoid,  the  other  an  a'pposita  between 
-  ethmoid  and  the  ethmoidal  process  of  the  inferior 
:  jinated  bone,  make  up  the  list  of  sutures  formed  by 
;  junction  of  cranial  with  facial  bones. 

FO?.M  AXD  .STBUCTnHE  OF  THE  FACE. 

Hie  face,  like  the  cranium,  presents  considerable 
ri-^ties  of  form  and  relative  size,  at  diffei-ent  periods 
life,  and  in  different  races  of  mankind.    In  the 
;:tu3,  the  alveolar  arches,  still  containing  the  germs 
r'  the  teeth,  are  large  and  prominent;  the  non-develop- 
:rit  of  the  antrum  contracts,  in  every  direction,  the 
:dle  region  of  the  face  ;  and  the  great  size  of  the 
:head  and  orbits,  already  advancing  towards  matu- 
gives  a  disproportionate  expansion  to  its  upper 
In  the  adult,  its  middle  region  gains  in  every 
rn^nHion  by  tlie  development  of  the  maxillary  sinuses, 
•  rii;e  the  growth  of  the  teeth  increases  its  vertical  ex- 
:.t,  and  renders  the  angle  of  the  jaw  kss  obtuse.  In 
i  age,  the  fall  of  the  teeth  gives  rise  to  a  series  of 
nges,  well  known  in  their  effects  on  the  features 
ring  life,  and  already  recounted  in  the  description 
iie  lower  jaw.    On  the  national  peculiarities  of  the 
•;,  we  shall  have  to  touch  briefly  in  the  general 
view  of  the  skull.    Its  structure,  and  the  arrange- 
nt  of  its  parts,  furnish  a  very  good  illustration  of 
-ne  m';chanical  principles  on  which  the  whole  skeleton 
s  fram-.d.    Examined  from  without,  the  face  presents, 
m  every  direction,  thick,  bony  arches,  well  adai)tcd 
for  the  resistance  of  rnnchariieai  violence  ;  wliile  its 
interior  is  coristnjcted  of  fragile  lamiiije,  and  sh:nder 
processes,  extremely  irregular  irj  form  and  dispositiori. 
The  rationale  of  this  arranijement  scarcely  rc'piires  ex- 
planation.    Strength  would  be  obviously  superfliiouH 
in  parts  which  derive  from  their  posilion  an  adc'piato 
security;  and  their  attenuation  allows  .additional  den- 
sity and  strength  to  be  thrown  into  the  surrounding 
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arches,  without  increasing  the  mean  weight  of  the 
whole  structure.  It  is  never  indeed  for  its  absolute 
strength  that  we  admire  tlie  architecture  of  the  "house 
in  which  we  live."  A  blacksmith  might  forge  a  stroncrer 
skeleton.  Eut  there  would  be  nothing  admirable" in 
Its  ponderous  mechanism  and  redundant  strength 
The  characteristics  which  distinguish  the  workman- 
ship of  Nature,  and  e.xcite  a  discriminative  and  judi- 
cious admiration,  are  found  in  the  rigid  economy  con- 
spicuous in  every  part--the  diversified  application  of 
each  single  contrivance— tlie  effective  employment  of 
apparently  insignificant  advantages  —  the  accurate 
adjustment  of  the  capabilities  of  each  organ  to  the 
special  function  which  it  is  designed  to  perform,  and 
tlie  particular  strahi  which  it  has  to  support— the 
elasticity  of  one,  the  rigidity  of  another,  the  tenuity  of 
a  third,  the  density  of  a  fourth  ;  and  the  wonderful 
combination  of  lightness  and  durability  which  results  to 
the  fabric,  considered  as  a  whole. 


PROPOHTION.S  OF  THE  SKtiLL. 

1 42.  As  the  cranium  contains  the  organs  of  intellect, 
and  the  liice  the  apparatus  of  sense,  the  relative  size  of 
these  two  divisions  of  the  skull  serves  to  indicate  the 
relative  develo])nient  of  the  meiit:il  and  lOiy.sic-d  facul- 
ties, in  difl^crcnt  cl.-issos  of  animals,  and  di'Herent  indi- 
viduals of  a  cla.ss.  This  circumstance  gives  great  in- 
terest to  the  comiiarative  mensuration  of  the  skull  : 
and  since  Uanbciitoii  opened  the  subject,*  in  ITliJ,  it 

•  Lonj;  tic'fnrc  IMulii'iiloii  wniir.  Allicrt  Hiiivr  iriivo  cxIiTinoly 
lnhorioii.s  artiiii'iisiimnoiils  ol'  llii'  in  .•ihiuni  oven  iwssilile 

view.         also  invnitcd  :i  Hiciiil,  .-,  ..„„|  „  nK.xiH:,,-,  |i„o 

(ili'.'icnlu'il  111  Ins  irroiit  work  l)c  Symmciri.i  r.'iilinni  in  \WMs 
I'lirinis  Ilnniiiiinriiin  Corporinn,"  piililislicil  in  L'S:!).  ItiU  lie 
studifil  llu'  suhji'i'l  nioi-c'l.v  MS  :i  iKiinlci- ;  ils  |ili\>i(iliiL'ii'nl  bc:iriiif,'.t 
WLTL'  lirst  cmisidurcNl  hv  linuln'nluii,  as  slaiVd  in  Ilu'  IcxI.  T 
nii'iilidii  this  parlicniarlv.  lin  ausi-  I'riivi'illiicr,  and  cithers,  apjiear 
to  iillrilmte  tu  Camper  the  merit  orm-ip-inalini;  llii.s  iniiuiry. 
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been  minutely  studied  by  several  eminent  anato- 
'sts.   I  propose  in  this  section  to  give  a  sliglit  sketch 
the  different  methods  which  have  been  adopted  for 
letermining  the  relative  proportions  of  the  skull,  sub- 
:i!Dg  a  short  account  of  its  peculiar  character  in  the 
.:  ee  great  families  of  mankind,  and  concluding  with  a 
v  observations  on  its  development,  structure,  and  use. 
Direct  Measurement.    This,  the  most  obvious 
■thod  of  ascertaining  the  proportions  of  the  skull, 
■3  been  employed  by  several  anatomists.    The  table 
.n  the  following  page  exhibits  the  dimensions  of  the 
-miurn  according  to  Bichat  and  Bourgery,  together 
•.h  the  average  size  of  three  well-proportioned,  mo- 
rately- developed  European  skulls,  measured  by  me. 
Daubento.v'.s  Occipital  Any le.    This  angle  is  de- 
_Tiftd  to  show  the  position  and  inclination  of  the 
jipital  foramen.    A  line  is  drawn  from  the  posterior 
•remity  of  the  margin  of  the  occipital  foramen  to  the 
'.••;r  border  of  the  orbit ;   and  another  from  the 
-tenor  extren)ity  of  the  margin  of  the  occipital 
-amen,  over  the  convexity  of  the  occipital  condyle. 
^  angle  formed  by  these  lines  will  obviously  inci'ease 
the  foramen  magnum  i.s  placed  further  back,  and 
ieviat'-3  more  and  more  from  the  horizontal  jiosition. 
[t  is  stated  by  JMubenton  to  lie  -i  dog.  in  man,  31  dug. 
in  the  oran-otang,  and  sornewliat  more  than  ilO  deg.  in 
thi-*s€  quadrufieds  which  in  this  respect  present  the 
greatest  contr;mt  to  the  human  species.    In  the  most 
perfect  f..rm  of  the  human  skull  the  plaw:  of  the  occi- 
pital foramf;n  is  liorizontal  ;  and  its  pogilJon  is  such 
that  a  line  rlrawn  transversely  across  the  ba'<e  of  the 
CTaniurri,  half- w.ay  l,et ween  the  occipital  tuberosity  and 
the  upper  incisors,  pa.sses  through  the  anterior  ex- 
tremity of  the  foramen  magnum.* 

•  The  purpose  of  Oaiil,fmt'.n'i>  ant'le  has  bcon  frpipiniitly  mh- 
.mderitwl.  Cniveilhier  s.ays,  "  I/aniflc  facial  iic  roiiriii«siint 
itii-nnc  'ioriiipe  siir  la  t-apai.-iti-  .Ics  regions  post'TiiMirr^  dn  i  nmc, 
Oaabenton  a  en  upccialerncnt  eii  vuc  cet  ohjel  daiis  la  iiie-^iire  i|ui 
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Caitpee's  Facial  A  ngle.  To  form  this  angle,  a  facial 
line  is  drawn  from  the  most  prominent  point  of  the 
forehead  to  the  most  prominent  point  of  the  upper  jaw. 
iThis  13  intersected  (according  to  Camper's  original 
ooethod)  by  a  second  line,  drawn  from  the  external 
iiperture  of  the  meatus  auditorius  to  the  base  of  the 
.anterior  opening  of  the  nose.  Other  anatomists  have 
drawn  the  second  line  from  the  aperture  of  the  ear  to  the 
imost  prominent  point  of  the  lower  jaw,  r.c.  to  theinferior 
3xtreniity  of  the  facial  line.  (Camper's  own  figures  do  not, 
by  any  means,  correspond  as  to  the  direction  and  point 

T'jf  junction  of  the  two  lines  ;*  though  the  whole  utility 
jf  the  angle,  as  a  comparative  measurement,  obviously 
-;V)end3  upon  uniformity  in  this  respect.)    Tlie  facial 
/le  i.s  stated  to  Ije  about  70  deg.  in  the  Ethiopian 
;  :ety  of  mankind,  about  75  deg.  in  the  Mongolian, 

"e  le  nom  d'an'/le  occipital  de  Daubenton;  mais  cette  mesure, 
..rne  toutcs  It-s  mcurcH  lineaires  appliquies  a  la  dc'termination 
a  capaeite  dn  crane  sont  nece.'saircment  iiiexaetcs."   I  have 

■  found  the  de?izn  here  attrihutcd  to  Daubenton,  eitlier  cx- 
•  -sed  or  implied  in  hi»  oriifinal  paper-,  and  the  objiM-tion 

.nded  on  thi.-i  erroneous  asHuinption  is,  of  course,  invalid.  The 
.  •  al  source  of  falla^.■y  in  liaulienton's  au^'le  ajipears  to  be,  that  it 
'  '  renda,  in  a  ^reat  measure,  on  the  prominence  of  the  occl)>ital 
'  Ij]/^,  inrtea/l  of  sirnply  indicatini?  the  position  and  ini  lination 
•he  foramen  m.-.eniim.    For  instance,  in  the  porpoise,  the  occi- 

■  1  condyles  are  very  Inr;"',  but  [iroject  very  little  Ijcyond  the 
ne  of  the  foramen;  in  tije  tiijer  ttiey  are  much  snialliT,  but 
remcly  prominent  ;  and  thoiisfh,  in  point  of  fact,  there  is  a 

'  i!'eri»nce  of  full  20  rleirrees  in  the  inclination  of  the  occipital 
foramen  in  these  two  animals,  yet  iJaubenton's  ancle  is  nearly 
alike  in  Wh.  lilurnenliach  .and  Lawrence  direct  the  second  line 
be  drawn  in  the  pl.->ne  of  the  foramen  itself,  and  this  is  doubt- 
^•■'■f  a  inore  certain  methwl ;  but  it  reduces  the  an/le  consiilcrably. 
ilowever.  in  all  the  human  skulls  v.hicli  1  have  measured  by 
I>riubenf',n's  oriirinal  me'hod.  I  have  found  the  an<;lc  nearer  10  or 
12  ilea,  than  :i  desf.  iJluinenbaeh  considers  the  angles  both  of 
'  mpfr  and  IhiuU-nton  useful  for  the  distinction  of  animals,  but 
uificir-nt,  to  determine  the  v.-rieties  of  the  human  Bpc  ies.  The 
:  .rrner  an'^le  he  often  found  the  same  in  skulls  of  dilfen  iit  nations, 
whil"  the  latter  as  frc'inentlv  varied  in  skulls  of  the  same  natiMn. 

*  .See,  for  ejample,  his  first  plate,  |i(fures  ^  anil  :),  in  which  the 
basial  line  passes  considerably  below  the  meatus  auilitorius  ex- 
'  temus. 
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and  from  SO  to  85  deg.  in  the  Caucasian  division.  In 
the  oran-otang  it  is  aO  deg.  (Oweu*),  in  the  mastiff 
41  deg.,  in  the  horse  2.3  deg.  The  Grecian  sculptors 
increased  it  to  a  riglit  angle  (90  deg.)  in  representiiio- 
sages  and  heroes  ;  and  when  tliey  wislied  to  convey 
an  idea  of  super-human  intellect,  as  in  the  statues  of 
Apollo  and  Medusa,  they  extended  it  to  100  deg.f 

o,*,  ^'^'Z?^'^"  'I'"?-  """■I-  ii:itur;ilists  as  lii-h  as 

bi  cleg.  I  hesc  crror.s  liave  arisfii  IVom  tW  csaniiiiatioii  ol  tlic  siaiUs 
ol  young  onin-otaiigs  ;  a.s  Mr.  (Jwcii  has  shiiwn  in  his  paper  n.i  the 
cstcoloKj  ot  tlie  ehini|.ianzoe  and  oran-ntang.    Zoul.  Tnn,^.  vul  i 
t  iho  IraiLseeiulental  aiiatdmists  attaeli  u'reat  importmiee  to 
tlie  angle  at  wliieli  tlie  nasal  hones  join  the  eraniiini  Thev 
regard  tlic  eoeeygeal  hones,  tlie  saeral  and  spinal  verli'hra-,  tlie 
segments  ol  the  eraiiiuiii,  and  the  hones  and  eai-tUa"es  of  the 
nose,  irs  iorining  one  e.iiitiimoiis  hulhuv  eoluiiin.  designed  for  llie 
rceeptioii  ol  llie  eeiifral  „rgans  (,r  aiiinial  lite.    lOach  extremitv  of 
t  ns  eolniiiii  is  riidiiiieiitary.  the  m.-ni,,,;,/  hones  heiin,' vesth'es 
chiell.v»l  the  Mirs  of  vertehne,  llie  nasal  hones  and  eartila-es 
being  vestiges  cliielly  of  Ihi'  l„,„ii„e  of  verlelira'.    Tlie  transeen- 
dentiilists  also  Inur  an  analog^,- hetueeii  the  rihsof  the  thorax, 
tlie  lateral  walls  ,d  the  ])elvis.  and  the  upper  iiiasillarv  Ix.iies 
(with  several  other  povli„ns)  uf  the  sliiill  :  all  these  hones  he- 
longing  to  11  series  ileslined  for  IIh'  protect  inn  of  the  or-ans  i.f 
vnie/iilde  hk:    Laeh  pair  of  rihs  in  the  tlioriLV.  and  eaeh  pair  of 
bones  anahig.ais  t,i  rihs  in  the  pelvis  and  faee.  is  ealled  a  V'-"^o- 
varle/jni     Laeh  segiiieiil  of  the  eont iininus  eoliiiiin  formed  hv  the 
eoeeygeal  hoiie.s,  the  saeral  and  spinal  verlehne.  the  eraiiiai  seg- 
ments, and  llie  hones  and  cartilages  of  the  nose,  is  .'ailed  (whether 
ciiormnnsly  deveiopeil,  as  in  the  cranium,  or  re.liieed  to  a  mere 
vestige,  as  in  the  coccyx  ami  nose)  a  il,iil„.i;rlrl„;,.    'I'liis  expla- 
nation vydl  sulh.-c  lo  render  llie  terms  lauphived,  and  the  .analogies 
a.ssunied,  lu  llu'  lollowun;- .ihscrvat ions.  inteilii.'ihle  lo  the  reader: 
f(.r  luller  inlormalioii  lu'  is  referred  lo  Ihe  trauscMidental  writings 
ol  Lanis,    In  the  l,]w,a-  vi'rtchraicd  ,■  niuials  Ihe  deuto-verleliral 
cnlmiin  is  straight,  or  nearly  s...  from  end  lo  laiil.    In  llie  hi-hiT 
orders  it  is  curved,  ami  presculs  i  wo  amrular  eliang.'s  ,.f  ilirceii,.ii  ■ 
one  at  the. imiel ion  of  the  spinal  lerlehra' wilh  the  craiiiuiu  the 
other  at  the  .pmction  of  Ihe  la-aiiiiiiii  with  the  nose,    'rhi'  vo-ia- 
tions  of  Ihe  I'oriiier  of  tliesi'  an-h's  are  shown  hv  Ilauhiaiioirs 
nieasuremcul  ;  and  Ihiw  ari>  foiiiul  i,,  indicate  correct Iv  the  raiik 
ol'dilfereiit  species  in  the  auiuial  hinuilom  ;  the  spi'eies  risiiiL' in 
Ihe  scale,  as  the  angle  hecouics  more  ahrupl  .    .\nalogv  leails  Ihc 
Irausceiideiilalists  lo  allaiOi  a  similar  importance  lo  llie  variations 
of  the  sec.iml  angle;  and  a  comparison  of  ihe  heads  of  diherciit 
races  of  men  seems  to  eorrohorate  this  opinion.    To  the  Iraiiseeu- 
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Barclay's  Basi- facial  Angle. — Dr.  Barclay,  ob- 
aerving'  that  the  apertures  of  the  ear  and  nose  differ 

dental  philosophers,  moreover,  the  relative  development  of  the 
prot.>vertebral  and  deuto-vertebral  series  of  bones,  has  an  im- 
portant si^Tiilication ;  a  superior  development  of  the  deuto-ver- 
■tebral  column  indicatim,'  a  predominance  of  the  organs  of  animal 
dife  over  those  of  the  merely  vegetable  functions.  For  instance, 
la  diminution  in  the  size  and  prominence  of  the  maxillary  and 
anter-maiillary  bones  (or  second  and  third  facial  proto-vertebra'). 
laa  cfjmpared  with  the  lateral  and  alar  cartilages  of  the  nose  (or 
isecond  and  third  facial  deiito-vertebrie),  is  an  improvement  in  the 
■shape  of  the  head.  To  furnish  a  strong  contrast,  illustrative  of 
-these  views,  we  may  compare  the  Greek  human  skull  «ith  the 
!bea<l  of  the  lamprey.  In  the  Ibrmer  the  axis  of  tlie  vertebral 
anal  form.a  nearly  a  risht  angle  with  that  of  tlie  cranium,  the 
--•■ction  of  the  nose  approaches  the  vertical,  the  mter-maxillary 
ne  (or  third  facial  proto-vertebra)  is  rudimentary  (some  say 
'  igether  deficient),  and  the  upper  jaw  (or  second  facial  proto- 
-tebra)  falls  back  considerably  from  the  nose,  so  as  to  lie  almost 
■irelr  beneath  the  cranium.  In  the  lamprey  these  relations  are 
:  ;ctly  reversed ;  the  spinal,  cranial,  and  nasal  axis  form  a  right 
:  and  the  lai-t  proto-vertebra,  instead  of  being  rudimentary,  is 
velojied  into  a  perfect  ring,  completely  usurping  the  place  of 
■  la-st  dento-vertebra,  of  which  not  a  vestige  is  to  be  found. 
'■'.'Kitm  the<K;  opxcfsite  extremes  there  are  many  intermediate 
-Tees.  In  the  uccto  head,  for  example,  the  verteljro-cranial 
.-'le  is  more  <)\Anfi:  than  in  the  (ireek;  the  nasal  line  slopes 
ruiderably  forward,  and  the  upfjer  jaw  projects  so  far  that  the 
;  s  are  thm.at  out  alrnr,«t  to  a  line  with  the  extremity  of  the  nose. 
In  the  sirniar  all  ihi^i:  ch.ara/;ters  are  exaggerated  ;  the  vertebro- 
cranial  and  crani(>-naj>al  ant'les  are  still  more  obtuse;  and  the 
npp^r  j.aw  projects  hKyoml  the  tip  of  the  llaltened  ill-dcvcl(jpcd 
no«e.  fJnided  by  these  principles  I  would  suggest  the  following 
M  an  aj-ix.roximative  methwl  of  estimating  the  proportions  of  the 
sknll  in  diiVCTeiit  races  of  rnen.  Carry  a  line  {«  h)  from  the  occi- 
pital ti;l)<Tf«ity  to  the  r<xit  of  the  iiose'fi- 
the  centre  of  the  na.«f.-frontal  suture):  meet! 
this,  Ix-hind,  by  a  prolonsfation  of  the  axis 
of  the  vertebral  forariim  idf);  in  front,  by 
the  line  (.icj  rejn'es/nting  the  profile  of  the 
nose.  The  anzles  df„  and  fa  -  thus  ff-rrned, 
mdirate  tl;e  »udd»n  bends  of  the  deuto-vcr- 
tebral  folnmn  in  this  region.  Lastly  draw 
the  fa/  ial  line  («?)  from  the  rr^.t  of  the  no-e 
to  the  proTfiinence  of  the  upper  jaw,  so  a,s  to 
form  a  third  ansjie  (/';-).  The  dilfermfe 
between  the  angles  /•«<•  and  indicates  the  relative  positi 
of  the  nose  and  upper  j.aw.    As  these  three  angles  d  J'uJ'u  c,  and 
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considerably  in  positiun  in  different  animals  :  au.l 
that  even  in  man  the  aperture  of  the  e.ir  is  lower 
durnig  infancy  than  in  the  adult ;  and  further  observ- 
ing that  these  variations  are  independent  of  the  general 
proportions  of  the  skull  ;*  retained  Camper's  fucktl 
hue,  hut  drew  the  second  or  haskd  line  along  the  under 
surface  of  the  palate,  continuing  it  forward  to  meet 
the  facial  line  in  front  of  the  alveolar  process.  His 
reasoning,  so  far  as  it  goes,  is  just;  and  his  ande  not 
only  more  accurate,  but  more  easily  mensured  than 
Camper's,  e.specia]ly  with  the  craniogoniometer  in- 
vented by  Dr.  Le.ich,  which  indicates  the  si>an  of  the 
angle  on  a  graduated  arc. 

Cuvier's  Mclh.ud. — Cuvier  disapproves  of  Camper's 
facial  line,  because  it  is  liable  to  vary  with  the  thick- 
ness of  the  walls  of  the  craniinn,  the  prominence  of  tlie 
frontal  sinuses.f  &c.  He  tlierefore  makes  a  vertical 
section  of  the  skull,  and  measures  the  areas  of  the  cra- 
nium and  face.  In  the  European  skull  the  area  of  the 
cranium  is  to  that  of  the  face  as  4  to  1  ;  in  the  negro 
the  face  is  larger  by  one  fiftii.^ 

TiEDEjiANN's  iV'dhwI.  Professor  Tieilemanu  deter- 
mines the  capacity  of  tlie  cranium  by  ascerl.-iining  the 
weight  of  nuUet  .•ieed  it  is  capable  of  containing.  The 
weight  of  the  skull  is  taken,  first  while  emptv,  after- 
wards when  filled;  and  tlie  difference  rejiresents  its 
capacity  in  ozs.  and  drs.  Jt  is  an  e.\treuiely  sim]ilc 
and  accurate  method.    Tlic  oidy  precaution  necessary 

fii  r.  liccninc  less  olilusp,  iniil  :is  the  climToiicp  lictwccn  llic  soi'niul 
:niil  lliini  iiicrcMses  by  tlie  n'ci.ssion  cil'  the  iijiiuT  iiiw.  Ilio  iini|iiir- 
tinlisdl'l  lie  liwiil  iliipi-dvo,  im.l  ils  lorm  appro.-U'lu's'idi'ni  pcrlciM  i.iii 

»  Tllis  is  sli.iwii  Im  IIio  lhct,lli:il  Ihr  i:m:\\  ;ni-lc  in  llic  porpnise 
is  .■ihuiil  Hii  (li'^'..:niil  iii  I  he  dolpliiii  si  ill  -renU-i  — iilnuisl  c'(|iiiilliiiir 
th.'lt  ortlif  llrri'k  sliiliics  ,,rilii' !.-nils. 

t  In  M  .'^r\llii:in  .skull  m  Kini,.'s  Collci;,.,  (],,.  pniniiniMiop  of  (lie 
froiiliil  sinuses  iiihls  nearly  ;)  deir.  to  I  In-  I'ai-inl  aii^de. 

t  .Si)einiiierin^- and  Hunn  Inuml  ilie  ii.asal  lossa- niid  llie  .siiiMse.'i 
conneeled  willi  it  rciiiarliably  Larire  in  the  nr'yro  face,  an  obser- 
vulinn  cpiite  in  iii'em-daiiee  willi  the  well-known  aeiitene.-s  of  the 
soiKse  uf  .Niuell  in  the  ne,^■^^)  tribes. 
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zo  render  the  results  of  different  observers  comparable, 
•8  to  ascertain  the  weight  of  the  rnillet  seed  employed  ; 
which  I  am  informed  is  liable  to  vary  as  much  as  two 
ozs.  in  a  quart.*  I  have  already  given  a  specimen  of 
hhe  results  funiished  by  this  plan  (64) ;  for  further  in- 
:bmiation  the  student  may  consult  Tiedemann'.s  ori- 
:|inal  paper  in  the  Phil.  Trans,  for  1836. 

BLfMENBACH's  norma  verticaiis.  Owen's  norma 
oasi'ilis. — These  methods  con.sist  in  ranging  the  skulls 
00  be  compared  in  an  even  line,  and  then  contempla- 
ing  them,  in  the  vertical  method  from  above,  in  the 
lO.fial  method  from  below.    They  are  not  intended  to 

rriish  definite  numerical  results,  but  they  afford  to 
practised  e3'e  a  collective  view  of  the  most  charac- 

r:-itic  national  peculiarities  of  the  cranium  and  face, 
ch  method  htm  its  peculiar  advantages  ;  Prichard 

.  the  preference  to  Owen's.  The  norma  verticaiis, 
pted  hy  Blumenbach  in  the  cla.ssification  of  his  ex- 

•  sive  collection  of  .skulls,  developed  those  strong  dif- 
r  :ntiai  characters  which  led  to  the  establishment  of 

;  three  great  divLsions  of  mankind,  known  as  the 
^ica.iian  or  meso-bregmate,  the  Ethio])ian  or  steno- 
.(Tnate,  and  the  Mongolian  or  platy-bregmate  va- 
■ies.    I  subjoin  a  short  ab.stract  of  the  most  inipor- 

of  these  characters. 
(jAf-'f.A.SlA.v,  or  Mrao-hre^jrnalc   Skull.     This  is  the 
nost  perfect  form  of  the  .skull  ;  the  standard  form 
rom  which  the  two  others  are  deviations  in  opi>osito 
lirection.s.    The  meso-l^regmatc  cranium  is  rounded 
md  symmetrical,  its  f^jsterior  extremity  bears  to  the 
interior  the  proportion  of  about     to  2,  and  it  lias  a 
lafiacity  which  may  be  represented  (as  com|.ared  with 
'   .he  other  forrnsj  by  40.    (Tikdkma.vn-.)    'VUh  Jure  is 
<val,  and  in  no  part  strikingly  [.rominent  ;  its  area,  as 
'  diown  by  a  vertical  s.;ction,  bears  to  that  of  the  cra- 
liurn  the  proportion  of  1  to  4. 

•  Of  the  rnillct-scod  I  nse'l,  :>,  qtiarts  wfi(,'lK'J  exactly  5 
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Ethiopian,  or  Steno-hrcgmate  Shull.  This  form  con- 
veys the  idea  of  lateral  compression,  and  is  called  by 
i)r.  Fnchard  the  prwiiwihuus.  The  cravium  is  narrow 
and  elongated  from  before  backward  ;  and  its  capacity 
IS  equal  to  37.  The  face  is  also  narrow;  its  area  as 
shown  by  a  vertical  section,  is  l-oth  larffer,  in  propor- 
tion to  the  cranium,  than  that  of  the  Caucasian  face  • 
the  cheek-bones,  jaws,  and  incisor  teeth,  project  con- 
siderably/orm?-(/,  while  the  nose  is  flat.  The  mus- 
cular impressions,  both  of  the  cranium  and  face,  are 
deeply  marked  ;  the  temporal  fossa  is  large,  and  the 
temporal  ridge  prominent,  indicating  a  considerable 
development  of  the  muscle  that  moves  the  jaw  ;  in 
correspondence  with  which  appearances  the  jaw  i'tself 
IS  large  and  strong,  and  the  teeth  are  very  perfect  and 
durable. 

iMoNGOLlAN,  or  Platii-h-egmaU  .Shdl.  This  form 
conveys  the  idea  of  lateral  expansion.  The  rraniiim  is 
broad  and  square,  and  has  an  average  cajiacity  of  39. 
The  face  is  square  and  flat :  the  cheek-bones  and  zyeo- 
matic  arches  project  very  much  laterally  ;  the  nasal 
bones  scarcely  appear  beyond  the  glaljeila.*  which  is 
broail  ;  the  jaws  are  wide,  and  the  dental  arches  but 
slightly  conve.'c  in  front. 

The  first  of  these  three  forms  is  exemplified  in  the 
Eurcjpeans  ;  the  second  in  the  Africans  ;  the  third  in 
the  native  tribes  of  America.  Each  of  these  great 
classes  is  subdivided  into  sections  presenting  particular 
modifications  of  the  general  form  ;  and  these  groups 
are  furtlier  liable  to  individual  deviations. 

In  concluding  this  section  on  tlie  proportions  of  the 
skull,  I  may  perliaps  be  permitted  to  describe  a  modifi- 
cation of  Tiedeniann's  method,  by  which  I  have  ob- 
tained some  interesting  results  as 'to  ihe  relative  capa- 
city of  tlie  anterior  and  jiosterior  segments  of  the 
cranium  in  dilierent  races  of  men.    Tlie  skull  being 

•  Tlie  s|«ifO  liciwcon  tlie  fvchruivs  :  so  called  bcciiu.sc  it  is 
(Iciitituto  ul  hiiir. 
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eld  with  the  face  downward,  and  the  long  axis  of  the 
ranium  iu  u  vertical  position,  millet  seed  is  poured 
ito  it  until  that  space  which  lies  in  front  of  the  an- 
irior  extremitj'  of  the  occipital  foramen  is  exactly 
iled.  It  is  then  weighed.  The  difference  between 
oe  weight  thus  obtained,  and  that  of  the  empty  skull, 
ives  the  capacity  of  the  anterior  segment  of  the  cra- 
inm.  Again,  the  difference  between  this  weight,  and 
-lat  of  the  skuU  entirely  filled  with  the  seed,  according 
)  Tiederaann's  method,  gives  the  capacity  of  that  seg- 
ment of  the  cranium  which  lies  behind  the  anterior 
order  of  the  occipital  foramen.  Tlie  sphenoidal 
issnres,  and  the  apertures  in  the  base  of  the  cranium, 
lould  be  lightly  stopped  with  tow  or  cotton  during 
•jese  experiments,  a  precaution  which  must  also  be 
oserved  in  practi.sing  Tiedemann's  method.  The  table 
,1  the  following  page  will  show  the  nature  of  the  results 
imi.shed  by  this  method  of  research.  The  skulls 
iiarked  B.  H.  belong  to  the  museum  of  Bartholomew's 
[osjiital,  those  marked  G.  H.  to  Guy's.  The  weight 
•ied  is  avoirdupoi.s  ;  and  the  three  last  columns  are 
ijduced  into  drs.  to  facilitate  comparison. 

An  extensive  series  of  these  re.-earchea  is  required 
>  neutralize  ca-sual  errors,  and  furnish  exact  average 
tmclu.sions  ;  but  we  may  safely  infer,  in  general  term.s, 
■•om  the  few  observations  in  this  table,  that  in  the 
•'.sqnirnaux,  Chinese,  African,  and  Flat-head  Indian, 
le  anterior  segment  of  the  cranium  is  less  capacious 

jan  the  fxjsterior  ;  while  in  the  German,  Hindoo,  and 
'recian,  these  proportion.s  are  reversed  ;  and  further, 
iiat  ev<:n  when  the  greater  capacity  of  the  entire  cr.i- 

ium  seems  at  first  sight  to  place  the  African,  or  even 

le  Flat  head  Indian,  aVjove  the  German  or  Hindoo 

fkull,  a  comparison  of  the  eapucity  of  the  anterior  seg- 
lents  irnn.ediately  re-establi.shes  tlie  superiority  of  the 
■■•r.     (Compare,  for  instance,  the  tiglith  in  the  table 

the  third  ;  or  tlje  last  with  tlie  second.) 
bf.Vf.LOPME.VT.    The  fcet-al  skull  is  distinguished  by 

K 
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le  ^eat  relative  size  of  the  cranium,  and  by  various 
idications  of  the  as  yet  imperfect  development  of  the 
ones.  The  centres  of  ossification  are  large  and  pro- 
onent  ;  the  radiating  fibres  can  be  traced  on  the  sur- 
ce  ;  the  nutrient  foramina  are  numerous.  Severa.l 
arts  are  still  separate  epiphyses — as  the  styloid  pro- 
^ss  ;  others  are  undeveloped — as  the  mastoid  process, 
sinu-ses,  and  the  meatus  auditorius  externus. 
he  frontal  and  sphenoid  are  each  divided  into  two 
eces,  the  occipital  into  four,  and  the  temporal  into 
ye.  The  bones  of  the  vault  are  thin,  very  sliglitly 
rjnticulated  at  the  edges,  and  not  in  contact  with  each 
:;her,  so  that  they  can  yield  by  a  mutual  overlapping 
■  the  temporary  pressure  of  parturition.  Tiie  angles  of 
wh  panetal  bone,  being  the  furthest  from  the  centres 
ossification,  remain  for  some  time  incomplete,  and 
ave  six  spaces  only  closed  by  membrane.  These  are 
illed  the  fon/andles  of  the  cranium  (from  an  old 
jtion  that  the  humours  of  the  brain  flowed  out 
irough  thern).  The  two  largest  are  placed  in  the 
edian  line,  one  at  each  end  of  the  sagittal  suture  ; 
le  anterior  of  these  is  called  the  lar;/er,  and  the  pos- 
:rior  the  fontanelle.  The  larger  fontanelle  has 
jen  already  mentioned  in  the  description  of  the 
irietal  bone  :  it  is  of  a  lozenge  shape,  formed,  pos- 
iriorly,  tjetweeii  the  two  parietv.l  bones,  and  an- 
iriorly,  l)etween  the  two  lateral  halves  of  the  frontal 
one.  This  fontanelle,  which  is  the  last  to  close, 
nally  di^tapjjears  at  about  the  age  of  four  years.  The 
^naining  four  are  situated  laterally,  one  at  each  end 
f  each  souarnous  suture.  Towards  adult  age,  all 
lese  deficiencies  are  supplied  ;  the  face  gains  i^n  size 
y  the  expansion  of  the  sinuses  :  and  the  progre.ss  of 
ssification  conv<;rt3  many  membranous  and  cartila- 
mou.^  parts  into  bone,  oh!iterat"H  the  temp-jrary 
Jtuj-e.s,  fixes  th';  opipliyHes,  and  fills  u[)  many  of  the 
utrient  holes,  now  no  longer  necessary.  In  old  ago 
le  deposition  of  calcareous  matter  obliterates  by  dc- 
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grees  even  the  more  permanent  suture?,  and  renders 
the  parietes  of  the  cranium  den.se  and  brittle  ;  the 
teeth  are  slied,  and  tlie  lower  jaw  undergoes  the, 
gradual  change.s  in  shape  and  position  consequent  on 
their  loss.  (110) 

Structure  and  Uses.  The  skull  is  designed  tc 
contain  and  protect  the  delicate  organization  of  the 
brain  and  its  dependencies  ;  a  purpose  for  which  it  is 
very  well  adapted  by  several  advantages  of  situatioi 
and  structure.    Thus,  it  is  placed  on  the  top  of  ai 
elastic  column,  and  within  the  range  of  two  limb 
which,  on  the  approach  of  danger,  rise  instinctivelv 
for  its  defence.    In  shape,  it  is  an  egg- like  dome 
with  walls  which  are  tough  externally,  s))ongy  in  lh> 
middle,    and  extremely  dense  and  hard  within  ;  ; 
triple  structure,  which  enables  them  to  deaden  mucl 
of  the  force  of  concussion,  and  to  oppose  a  considerabl 
resistance  to  the  residue.    The  floor  of  the  craniur 
presents  four  strong  wedges,  diverging  from  a  commo 
centre;  viz.,  the  body  of  the  splienoid  in  front,  th 
basilar  process  of  the  occipital  behind,  and  the  petrou 
process  of  the  temporal  on  each  side.    The  sides^  c 
these  wedges  are  only  connected  by  the  mterpositio 
of  plates  of  cartilage  ;  so  that  they  are  not  rigid,  br 
callable  of  yielding  a  little  to  mechanical  violence 
The  roof  of  the  craniiiiu  consists  of  broad  bones,  altci 
nately  overla]ipiiig  and  overlapped  at  the  border; 
so  as  to  afl'ord  ea,ch  other  a  mutual  sup)iort.    They  ai 
united  above  by  stronc  iiitcilockiiig  teeth,  and  pr 
vented  from  startim;  outw.'ird  below  by  the  ascendm 
processes  of  the  temporal  and  sphenoid  (which  latt. 
lj„„e_well  called  the  /.'//  hmn  of  tlic  skull— curves  i 
£rrcater  wings  uiiward.  to  bind  together  the  vault 
the'cranium,  and  its  jitcrygoiil  processes  downward, 
bold  in  apposition  the  two  lateial  divisions  of  the  face 
The  roof  of  the  cranium  is  liirllier  strengthened  I 
tuberosities  at  all  the  exposed  points    and  by  tv 
stron"  ribs  (analogous  to  the  groinings  of  architectun 


BONT  PAETS  OF  THE  ORGAN  0?  HEARING.  133 


which  run  round  it.  one  in  the  longitudinal,  the  other 
in  the  transverse  direction,  crossing  each  other  behind 
at  the  occipital  protuberance,  and  abutting  below  upon 
the  wedges  of  the  floor.  These  ribs  correspond  to  clefts 
in  the  cerebral  mass,  and  can  therefore  transmit  con- 

■  siderable  vibrations  without  affecting  its  substance  ; 
i  a  provision  of  great  importance,  because  concussions, 

or  violent  vibrations  of  the  brain,  are  often  more 
fatal  than  laceration,  or  even  partial  destruction  of  its 

■  sabstance. 

"V\"ith  this  brief  analysis  of  its  structure  and  me- 
chanism we  conclude  the  descriptive  anatomy  of  the 

■  skull— the  most  strongly  fortified  part  of  the  skeleton 
—the  very  citadel,  as  it  were,  of  life.  And  in  quitting 
the  subject,  we  may  take  occasion  to  observe,  with 
what  an  admirable  economy  Nature  has  collected 
around  thi.s  stronghold  the  delicate  organs  of  the  prin- 
cipal senses— which  are  thus  adequately  protected 
without  additional  e-xpense,  and  at  the  same  time,  hke 
sentinels  at  the  gates  of  a  fortress,  contribute  to  the 

-  security  of  which  they  partake. 


OP  THE  liO.Vi   PARTS  OF  TUE  ORGAN  OF  nEAIilNG. 

Under  this  head  we  proceed  to  desci-ibe  the  auditory 
chambers  of  the  j-<Hrous  process  of  the  teiiqioral  bone, 
and  the  OMirvJa  auiJJti.-^,  or  little  bones  of  hearing, 
therein  contairjed. 

The  auditory  tharnbers  of  the  temporal  bone,  enu- 
merated from  without  inward,  are  the  following  :  — 
Ist.  'Die  f^iy.rn/il  me'UuK  ;  'iridly.  Tha  iiiiii./j'iiiiint.,  or 
middle  ear,  which  contains  the  ossicula  auditOs  ; 
3rdly.  The  M,;ir' nlli.,  or  int'-riial  ear,  consisting  of 
three  distinct  portions,  placed  in  a  line  one  before  the 
other,  viz.,  the  v At, hale  in  the  middle,  the  CDdili'i  in 
front.  t\if:  if  mlcircul'ir  caii'iU  beliind  ;  4lhly.  'llie  (/4- 
ttmuL  inujiiiii. 
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or  THE  MEATUS  AUDITORIUS  ESTEUNUS. 

144.  This  canal  leads  from  the  exterior  of  the  skull, 
into  the  tynipauuni.  Its  external  orifice  (which  we 
have  already  described  (tiO)  ),  has  tlie  squamous  por- 
tion of  the  temporal  above  it,  the  mastoid  process 
beliind,  and  the  glenoid  cavity  in  front.  Prom  this 
pioint  it  runs  inwaid  and  a  little  forward,  fornung  in 
its  course  a  slight  curve,  the  convexity  of  whicli  ia 
directed  upu-ard  and  backward,  and  terminating  in 
the  external  orifice  of  the  tympanum.  Now  this 
orifice,  in  the  recent  subject,  is  closed  by  a  membrane 
{mcnibrana  tipupani)  stretched  across  it ;  and  it  is  so 
inclined,  that  a  line  drawn  perpendicular  to  the  outer 
surface  of  that  njembrane,  passes,  not  directly  out- 
ward, but  outward,  downward,  and  forward  ;  and,  as 
the  obliquity  is  at  the  expense  of  the  upi)er  and  pos- 
terior walls  of  the  nu-atus  auditorius  externus,  it 
follows  that  this  jiassagc  is  hinger  at  the  lower  than  at 
the  upper  part,  and  also  in  front  than  behind.  It  is 
smaller  at  its  inner  than  at  its  outer  extrendty.  and 
Slightly  contracted,  like  an  hour-glass,  in  the  middle. 
Its  vertical  ti'ansverse  section  i.s  of  an  oval  form,  with 
the  greatest  diameter  from  above  downward.  4'he 
length  of  its  axis  in  the  adidt  is  about  ten  lines,*  The 
anterior  and  iidtrior  portions  of  this  canal  are  formed 
by  a  curved  osseous  lamina  which  presents  a  rough 
edge  externally,  contributes  in  I'unit  to  form  the 
glenoid  cavity  and  vaginal  pnn-css,  and  blends  above 
and  behind  with  the  rest  of  the  bono.  In  the  fa-tus 
tins  lannna  is  a  mere  debaclicd  ring  of  lunie,  ineomi>lcte 
at  the  upper  (lart  ;  so  that  at  this  ]ieriod  the  external 
meatus  IS  delicient.  Its  external  orifice  gives  attac  li- 
ment  to  tlie  cartilage  oi'  the  anrii?li',  m  lar,  commonly 
so  called,  and  it  is  lined  in  the  n  cent  state  by  a  car- 
tilaginous lube  prolonged  from  the  auricle. 


♦  A  liiK  i^  uiK'-tWL'li'th  ul"  an  uxh. 
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OF  THE  TYMPANUM,  OR  MIDDLE  EAR* 

145.  The  tympanum  is  a  cavity  of  irregular  form, 
■-urtted  ju.st  over  the  jugular  fossa,  with  the  carotid 

J  in  front,  the  mastoid  cells  behind,  the  meatus 
.'jmus  to  its  outer  side,  and  the  labyrinth  or  in- 
:.al  ear  bounding  it  within.    Of  its  diameters,  the 

-ro-posterior,    which   is   the  most  considerable, 

•.^ures  in  the  adult  about  five  lines  ;  the  vertical, 
.  ch  is  next  in  length,  averages  about  three  lines  ; 
;  the  transverse,  which  is  the  shortest,  measures 
■  -veen  two  and  three  lines  at  the  upper  and  back 
.  -.  of  the  cavity,  and  between  one  and  two  lines 
w  and  in  front.    This  last  diameter  is  subject  in 

to  alight  variations,  from  a  cause  which  will  be 

•ently  explained.    The  tympanum  has  aix  walls  ; 

■  xUnwJ.  and  an  infernal,  a,  po-fterior  und  an  anterior, 
:  i/jerU/r  and  an  inferior.    The  two  first  of  these 

..3  are  flat,  and  their  limits  are  indicated  by  distinct 
_-!fe3  ;  but  the  four  last  being  curved,  run  into  each 
..-.T,  and  are  only  to  be  distinguished  by  their  rela- 
ivfc  positions. 

Wall.s.  Extr-.rnal.  Perforated  by  the  oval  orifice, 
icrosH  which,  in  the  recent  subject,  the  incmbruva 
'yrnpani  is  stretched;  an  orifice  which  is  so  large,  that 
n  the  dry  bone  thi.3  wall  seerns  almost  deficient,  only 
i.  small  portion  appearing  above  and  below  tlie  aper- 
ture. Ilie  edge  of  this  orifice  is  grooved,  to  receive 
t'rje  membrane.  It  i.f  identical  with  that  which  has 
already  been  mentioned  as  forming  the  inner  extremity 
of  the  external  meatus  ;  and  its  obliipiity,  which  was 
snown  to  add  length  to  tlie  lou:cr  wall  of  the  meatus  at 

*  Tlie  stnflent  will  rc'inire  a  rn.iiaiiryiiKf  kIush  f'l'l  Rome  fine 
brimlci,  in  sto'lyin'^  the  minute  i  nriiila  and  I'onitninii  of  tin;  mid- 
dle and  internal  car.  An  old  tjnnli  mipplies  the  best  lirislle»  Tor 
this  pnrpose,  a«  their  end?,  rtmnded  and  polished  hy  iiho,  Nlip  ovit 
little  inequalities,  in  which  r.centiy  cut  bri-ftlcs  are  linhlc  to 
catch. 
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tbe  expense  of  tlie  »;</«■;■,  lias  of  course  exactly  the 
opposite  effect  on  tlie  tynijianum  ;  increasing  the  ex- 
tent of  its  upper  wall  at  tlje  expense  of  the  Iowa:  The 
outer  wall  pjesents  three  small  apertures,  one  behind, 
the  other  two  before  the  orifice  of  the  niemliraiia  tym- 
pani.    The  first  is  the  oi'ifice  of  the  iter  chordiv  pos- 
terius  ;  the  second  is  the  Glaserian  fissure;  the  third  ig 
the  orifice  of  the  iter  ehonUe  anicrins.   The  iter  chordis 
posterius  is  a  minute  canal  which  commences  below  in 
the  aqueductus  Fallopii,  near  the  stylomastoid  foramen, 
Vl)0)  ascends  in  front  of  the  aqueduct,  (104)  and  opens 
m  the  tympanum  behind  the  aperture  for  the  mem- 
brana  tynipani,  close  to  its  margin,  and  at  the  level  of 
its  centre.     This   canal   transniits   a   nerve.*  Tlie 
Glciscriaii  Jissurc,  (58)  which  is  said  by  H.  Cloquet, 
Magendie,  and  others,  to  ti'averse  the  jloor  of  the 
tyni]ianuin,  does,  in  fact,  open  just  above  the  orifice 
for  the  menibrana  tympani,  near  the  point  of  junction 
between  the  anterior,  superior,  and  external  walls. 
This  fissure,  though  it  liresents  a  length  of  half  an-inch 
on  the  exterior  surface  of  the  bone,  appears  within  the 
tympanum  merely  as  a  little  slit,  about  a  line  long  :  it 
gives  pas.sage  to  a  muscle,  f  to  several  small  blood- 
vessels, and  to  the  jimrrtisiis  i/niri/is  of  the  iiuilleiii. 
(14!))    Just  alMive  lliis  opening  apjicirs  the  tympanine 
orifice  of  the  iter  ehonlir  n uteri ii.i.    This  is'anunute 
canal,  which  runs  obli.piely  forward,  downward,  and 
inward,  parallel  to  the  Glasei-iau  fissure,  to  open  in  the 
retiring  angle  formed  between    the  squamous  and 
petrous  portions  of  the  tcnqior.-d  bone.    It  lies  on  the 
outer  side  of  the  Eustachi:ni  tube  (to  which  it  is  nearly 
l)ai-allel),  and  transnuls  .i  nerve. J    The  membrana 

*  Til,' chorilii  tyniimni ;  :i  ivil,vl,.l  l.rmrli  oftlu' dvou 
olV  liy  il  jiisl  liet'oi-i'  it  pasM'.-  ,iui  nr  iIr.  a,|ii,.ilin-iu.< 
t  Liixatni-  lynipani. 

t  Chenln  lyni|iaiii.— Tins  un-ye  isir,  nrrallv  s.-iid  hvl1h>  KiiL'Iish 
ailalolliicill  writers  In  li'avc       lyiii|iaiiini^  liv  ilic  (llasrri.ali  lissiirc. 
J\l.  HuiriiiLT  first  iihs(a-vc'il  llio  sc|iaral,'  raiLal  desiTilird  in  llie 
.SL'veral  spi'L'inunis,  ill  niy  po.^.sossiou,  jirove  liis  acniuiit  to 
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"npani,  which  forms  the  piincipal  part  of  the  outer 
11,  belongs  to  the  soft  parts,  and  must  not  therefore 
jt  here  described.  We  may  observe,  however,  that 
t  is  supplied  with  muscles,  by  which  it  may  be  drawn 
iither  inward  or  outward,  and  that  these  changes  in 
.ts  position  produce  corresponding  variations  in  the 

.ividth  of  the  tympanum.  Internal.  This  wall  is  verti- 
cal, and  looks  directly  outward.    It  is  perforated  by  the 

■fe.nf.itra  cjxalis,  an  aperture  which  leads  from  the  tym- 
.lanum  into  the  vestibule.  (163)    The/cyics^ra  oralis  is 

■  in  irregular  ovoid,  curved  above,  but  nearly  straight 
"jelow.  Its  long  diameter  is  nearly  horizontal,  it  is  a 
ittle  larger  behind  than  before,  and  its  rim  is  turned 

inward  towards  the  vestibule.  It  is  closed  in  the 
•ecent  state  by  the  base  of  the  stapes,  (150)  which 
learly  fits  it  ;  a  membrane,  called  the  vwiHljruna 
f'miitr'f.  oi-uUs,  e.xtends  from  its  rim  to  this  bone. 
.  rhi.^  membrane  is  exactly  opposite  to  the  membrana 
.jrTnpani  ;*  and  is  connected  with  it  by  the  ossicnla 
iv.dkujs,  which  stretch  like  a  chain  across  the  tyni- 
vanurn,  from  one  membrane  to  the  other.  Below 
;he  fenestra  ovalis  is  an  eminence  of  a  triangular 
orrn,  with  its  apex  directed  backward.  This  is  called 
'.ne  pTi,ifii,ntotij ;  it  is  hollow,  and  its  cavity  belongs 
:<>  the  cochlea.  n.v8j  It  is  traversed  by  three  f/roores, 
A'hich  lead  to  three  rninute  canals.  These  little  jjas- 
'.ages  will  l,e  described  in  the  next  section.  'I'he 
'jwer  part  of  the  promontory  is  perforated  by  a  tri- 
>ngu!ar  hole,  imj.roperly  called  the  frnvara  ratn-nda. 
This  hole  is  not  -teen  urdess  the  promontory  is  looked 
tt  from  belov/  ;  an  irnagirjary  axis  drawn  through  its 
;entre,  would  pass  from  below  upward,  forward,  and 
nward  ;  it  leads  from  the  tynipanum  into  the  cavity 

1^  'orryt.    f  havf- notic'vl,  howf-.i/r,  that  Itictwo  pas-iajir'-i  sninr- 
■  H  opf-ri  into  t.l,r-  tympanum  l,y  a  c'.tnmi.n  nriliri-,  rp.ni  wliii  li 
.rn^tanr*  i\\<:  pri-val.-nt  'Tror  haH  j.rot.al.ly  arisi  ii. 
rhf  ryrnpaiiiifn.  on  .a/(  <.iint  of  tlii-vi>  tv/r,  .Ipjimiti- inc-inlir.iiii  'i, 
i.-is  U;i:ri  '  OrnparH  to  a  military  ilr  .i/i,    v.  lM.nre  itK  naiiii'. 
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of  the  pvornoiitory,  and  as  that  cavity  forms  part  of 
the  cochlea,  it  leads  from  the  /i/mjianuin  to  the  coch- 
lea.'* It  is  closed  in  the  i-ecent  state  by  a  membrane, 
called  the  vie/nbraiia  I y mjiuni sec und tn'ia.  A  horizontal 
rounded  eminence  passes  across  the  inner  wall  of  the 
tj'mpanum,  just  above  the  fenestra  ovalis,  and  behind 
that  ojiening  makes  a  curve,  descends  nearly  vertically 
on  the  posterior  wall  of  tlie  tympanum,  aud  elisappears. 
This  curved  eminence  indicates  the  course  of  a  canal 
called  the  aquediiclM  FaUi>i>ii,  the  descrijition  of  which 
is  deferred  for  the  present.  Just  in  front  of  the  ver- 
tical portion  of  this  enunence  (and  consequently  be- 
hind and  below  the  fenestra  ovalis),  there  is  a  little 
conical  e)ninence  called  the  jii/i-ttniid.f  Its  base  is 
directed  downward  ;  its  apex  projects  freely  into  the 
tympanum,  being  curved  forward,  so  as  to  point  to 
the  posterior  extremity  of  the  fenestra  ovalis.  This 
eminence  contains  a  cavity  called  the  JistulK,  and  its 
summit  is  perlorated  by  a  hole.  In  the  recent  state, 
tile  fistula  lodges  a  minute  muscle, J  the  tendon  of 
which  passes  out  through  the  hole.  The  cavity  of  the 
pyrannd  is  usually  said  to  terminate  in  a  cul  de  sac. 
It  is,  in  fact,  prolonged  downward  as  a  canal,  which 
at  first  descends  vertically,  pai-allel  to  the  acpieductus 
I'^allojui,  and  only  separated  from  it  hy  a  thin  osseous 
Jilate  ;  and  afterwards  curves  forw;ird,  and  opens  ou 
the  lower  surface  of  the  [letrous  ]iortion,  anterior  and 
internal  to  the  stylo- mastoid  ibr.-imcn.  (tiO)  This  canal 
communicates  witli  the  .-upu'duct  of  Kallopius :  it 
sometimes  bilurcates  bchnv  ;  it  gives  rise  to  a  short 

*  Tliis  hull.'  is  iisunilv  di'scrilu'il  as  ln'ini:  hrlowthc  inMiii.Mitt'ry; 
;ni  i-\pressinii  cali  iilali'd  In  cniivcN  []ic  ca'rniu'uu.s  iinprcssiun  lliat 
ii  perliiralL's  the  inner  \^■all  nl'  iln-  Ivmiianuiu /^c^fii///  ilial  onii- 
lU'lluu-  wln'foas.  in  I'arl,  il  is  all  ai'crinn'  in  the  proliionhirv  itself. 

t  'I'llL'  pvraiiiiil,  tut.'-elluT  witll  llle  verlieal  imrtinii  uI"  ifie  emi- 
nenee  deserihed  jiisl  lielore  il,  helonirs  in  ilie  ^<(j,s7e)'/(jr  wall,  it 
is  deseriheil  here,  ill  oviiev  lllal  its  velal  inns  wilh  the  nhjcels  oU 
the  inner  wail  may  be  mure  elearly  niuler>tiHn!. 

I  stapedius. 
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r'.zontal  canal,  which  loses  itself  in  the  diploe. 
..i.se  two  latter  points  I  give  on  the  authoi-ity  of  M. 
..'•uier,  the  discoverer  of  the  canal ;  but,  of  its  exist- 
r.  and  coiiiraunication  with  the  aqueductus  Fallnpii, 
.  .ve  satisfied  mj'Self  by  observation.)    Just  in  front 
-  the  pjTamid  there  is  a  little  depression,  or  noijk, 
jcca-sioned  by  the  enimonce  of  the  promontory  in  front, 
imd  of  the  pjTarnid  behind  ;  it  is  sometimes  called  the 
ninu.i  of  the  tjTnpanum,  and  there  are  often  several 
iltle  bony  threads,  sU'etching  across  it  from  the  apex 
jf  the  pyramid  to  the  promontory,  and  rendering  the 
ii3tinction  of  these  parts  rather  difficult  to  an  inex- 
perienced eye.    Posterior.    This  wall  is  wider  above 
;han  below,  and  presents  at  its  upper  part  one  or 
Dore  orijice.i,  belonging  to  a  canal  or  oanuls,  leading 
lownward,  backward,  and  outward,  into  the  iiias'oid 
•elLi.     1  hese  are  cavities  in  the  mastoid  ]irocess, 
s'hich  vary  consideraljly  in  number,  size,  anil  form. 
:  There  are  generally  three  or  four  large  one.s  in  the 
;eritre,  .surrounded  by  othens  not  much  exxeeding  in 
i'lzfi  the  common  cellules  of  the  diploii.    They  all  com- 
municate with  each  other  ;  but  are  invested  in  the 
•■:ccnt  state  by  a  prolongation  of  the  lining  membrane 
of  the  tympanum,  which  separates  them  from  the  com- 
mon cells  of  tlie  dijdoe.     Ji'.-neath  the  opening  of  these 
ielU  appear  tlie  vertical  [lortion  of  the  eminence  formed 
t<y  the  'i'/'i.^'/.arliu  Fa/l.o/iii,  and  the  jii/raiaid  (wliich 
v/ere  mentiorjed  in  the  description  of  the  internal  wall). 
.1  nl,.T,',T.    This  w.ill,  like  the  posterior,  is  widi.T  above 
>n  U;low.    It  presents  at  its  upper  part,  just  at  the 
of  the  fenestra  ovalis,  two  i>rifu:i:x,  situated  one 
a.jove  the  other,  which  are  the  posterior  apertures  of 
two  cr,i»iU.     These  can;ds  run  from  the  anterior  wall 
r.f  the  tyni[.anum  forwjird,  irjward,  atid  a  little  down- 
ward, to  the  retiring  angle  formed  between  the  p<  l  roiis 
and  s'|uarnons  [i^ji-tioris  of  the  li-mporal  bone.  Tlii-ir 
a  ite'ior  orihces  oeenr  in  tiiin  ;(Ti:;le,  where  th'-y  h.ivo 
a;r\,ady  l,een  j.ointed  on*,   in  tiie  description  of  the 
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temporal  bone.  (60)    The  two  canals  appear  to  result 
from  the  subdivision  of  a  single  canal,  by  an  extremely 
delicate  horizontal  lamina,  called  the  /D-onssus  coch- 
learifuriiv'is.    They  are  quite  parallel  to  each  other. 
The  superior  and  smaller  is  called  the  camd  of  the 
tensor  h/mpani.     It  is  rounded,  and  in  the  recent 
state  occupied  by  tlie  small  muscle  ;*  from  which  it 
takes  its  name.   It  lies  inmiediately  beneath  the  upper 
surface  of  the  petrous  portion  ;  close  to  the  hiatus 
FuUopii.  (GO)    A  minute  passage,  about  a  line  in 
length,  runs  from  the  middle  of  this  canal  to  the 
groorc  leading  to  the  hiatus  Fallopii  ;  it  transmits  a 
minute  nervous  filament,  f    The  posterior  extremity 
of  the  ca.nal  of  the  tensor  tympani  is  prolonged  back- 
ward into  the  cavity  of  the  tymiiauum,  forming  a  little 
curved  conical    eminence,  'strongly    resenibting  the 
pyranud,  and  like  it  perforated  .at  "the  ajiex  hy  a  hole 
which  transmits  the  tendon  of  the  muscle  lodgeil  within 
its  cavity.   Tljis  anterior ptiriuiiid ,  .as  it  m.ay'be  called, 
is  nmch  more  delicate  anil  i'ragile  than  the  postirior 
pi/ramid;  insomuch  tliat  its  upper  h.alf  is  frequently 
destroyed  in  the  ]ire|)aration  of  the  bone,  and  nothing 
is  left  of  it  but  a  lit!  le  c\irved  lamin.a,  which  looks  like 
a  mere  prolongation  of  tlie  cochle.-iriform  jirocess  ;  and, 
in  fact,  is  usually  ilescribeil  as  sucli.     M.  Huguierwas 
tlie  first  who  gave  a  correct  account  of  Ihe  aiit(rior 
pyramid.    I  have  a  bone  in  wliii  h  this  part  is  nearly 
perfect,  quite  sufiiciendy  so  (o  show  its  original  size 
and  form.    The  inferior  .-ind  larger  of  the  twn  canals 
under  review  is  tlie  bony  portion  of  tlie  /ui.ilac/iiaii 
lube.    This  canal  is  seven  or  eight  lines  long,  .-uid  runs 
from  tlie  tymitanum  dnwiiward,  forward,  .•ind  inward; 
its  posterior,  or  tymii.-uiitii'  oiilicc.  is  wider  th.an  its 
antei-ior  opening,  which  is  joined  in  (lie  ivcenl  sub- 
jcct  to   the  /■arti/ai/iiioits  pnrtimi  of  (he  lOust.'lcliian 
tube;   the  rnlire  ]iassago  foniiing  a  coiiinuinioatiou 

*  Tt'ns()r  tymimiii.  or  inlt'nins  iicilli'i. 

t  iiont  IVom  llio  ulii-  triiiiglioii  lo  Oiv  iniormis  nuillei. 
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•veen  the  tympanum  and  the  pharynx.  Inferior. 
-\<  wall  is  very  narrow,  and  presents  nothing  re- 
.  .  liable  except  the  orifice  of  one  of  the  minute  canals 

■he  tympanum.  (146)  Superior.  Wider  than  the 
rior,  and  perforated  by  some  pores  which  transmit 
-iiU  blood-vessels. 


or  THE  GROOVES  ON  THE  PROMONTORY,  AND  THE 
MLNCTE  CANALS  TO  WHICH  THEY  LEAD. 

146.  To  enable  the  student  to  understand  clearly 
relative  position  of  these  little  passages,  it  is  neces- 
-V  to  premise  that  a  small  nerve,  called  the  nerve  of 
■ibson,  enters  the  tympanum  by  a  hole  in  its  tloor 
icar  the  inner  wall,  ascends  a  little  way  on  the  pro- 
montory, and  just  in  front  of  the  foramen  rotundum 
•  ;de.^  into  several  branches.    Tliree  of  these  branches 
:.  in  'jro'jre..i  on  the  surface  of  the  promontory,  di- 
:,'ing  from  each  other,  to  three  little  orifices,  by 
.,ch  they  finally  quit  the  tympanum.    These  orifices 
the  tympanine  extremities  of  three  little  canals 
.:ch  traverse  the  substance  of  the  petrous  portion, 
i  convey  liie  nervous  filaments  to  their  respective 
--.inations.     We  have,  therefore,  to  examine,  first, 
passage  by  which  the  nerve  of  Jacobson  enters  the 
rnpanum,  called  after  its  discoverer,  the  mnal  of 
J'i.r'M'/a ;  secondly,  the  three  yroore.i  which  diverge 
irorn  the  tympariine  extremity  of  this  canal  ;  and, 
lastly,  the  three  rninute  cmiwIis,  to  the  tympaniric 
extremities  of  which  the  grooves  conduct.  Before 
entering   on  their  description,  we  must  warn  the 
student  that  sometimes  the  canal  of  Jacobson,  instead 
of  opening  in  the  tympanum,  ascends  in  the  substiiiicc 
of  Its  intenial  wall  and  splits  into  three  diverging 
eannU,  which  pursue  the  same  course,  and  bec^uiie 
crjntinuous  with  the  same  canals,  as  llio  rjroorv..t  wo 
shall  presently  describe.    In  these  instances,  instead 
of  grooves  diverging  from  a  common  orifice,  and 
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leading  to  tliree  otlier  orifices,  we  liave  canals  concealed  ■ 
witliin  the  substance  of  tlie  lamina  which  forms  the 
promontory  :  so  tliat  neither  grooves  nor  orifices  are  i  ■ 
to  be  seen  on  the  walls  of  the  tympanum.     On  the  ] 
other  hand,  one  or  more  of  the  grooves  may  be  so 
superficial  as  to  be  scarcely  perceptible,  except  in  the  I 
nninediate  vicinity  of  the  orifices  ;  and  I  have  ex- 
amined some  specimens  in  wliich,  tliongh  the  orifices 
were  present,  no  traces  of  the  grooves  could  be  dis- 
covered, even  with  a  lens. 

The  caiHil  oj-  J acohson  commences  on  the  under  sur- 
face of  the  petrous  jirocess  by  a  fossula  of  variable  size, 
situated  on  the  crest  which  separates  the  lower  orifice 
of  the  carotid  canal  from  the  jugular  fossa.  (Gd)  From 
this  point  it  ascends  to  the  tympanum  ;  sometimes  per- 
forating the  floor  of  tluit  cavity  close  to  the  internal 
wall,  and  just  beneath  the  promontory;  sometimes 
ascending  a  little  way  in  the  substance  of  the  lamina 
which  forms  the  iminiontory,  to  o]ien  just  in  front  of 
the  foramen  rotundum.    It 'is  from  tins  point  that  the 
three  gi-ooves  of  the  promontory  diverge.   The  aiifinor 
(/more  runs  horizontally  forward  to  a"n  aperture  situ- 
ated in  tlie  line  of  junction  of  the  anterior  and  internal 
walls,  not  far  above  the  floor.    Tlie  middit  (/rooir  runs 
upward  and  forward  to  a  little  aperture,  also  situated 
in  the  angle  formed  by  the  junction  of  the  anterior  and 
internal  walls,  but  much  higher  up  ;  being  on  a  level 
with,  and  just  internal  to,"the  tympanine  orifice  of 
the  Eustachian  tube.    The  po.iti'nor  c/rooir,  which  is 
the  deepest  and  most  distinct  (and  IVeipientlv  traceable 
when  the  others  are  abseid),  runs  vertically  upward 
to  an  aperture  in  the  internal  wall,  close  under  the 
avkriw  p;/rami</  (eomnmnly  called,  the  /iniirx^iix  i-orh- 
IcaTifonni.i).    .Such  .are  the  i/nwrn- ;  and  from  them  we 
pass  naturally  to  the  nnialK,  the  tympanine  openings 
of  which  we  have  already  noticed.     'I'hc  canal  to  which 
the  atitinor  groove  conducts,  runs  forward  from  the 
above-mentioned  orifice  "situated  in  the  line  ofjunction 
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-■iveen  the  anterior  and  internal  waU  of  the  tym- 
inum,  not  far  above  the  floor,"  to  open  in  the  poste- 
OT  wall  of  the  carotid  canal,  just  where  it  changes  its 

rection.  The  canal  to  which  the  raiddle  groove  con- 
icts,  commences  at  the  orifice,  "just  internal  to  the 
.mpanine  extremity  of  the  Eustachian  tube,"  and  runs 
Tward  and  inward,  parallel  to  the  vertical  plane  of 
tiat  tube,  but  ascending  instead  of  descending,  to 
oen  upon  the  anterior  surface  of  the  petrous  process 
-.  the  point  just  internal  to  the  anterior  opening  of 
16  canal  0/  Ihe  ten.ior  tympani  which  lies  immediately 
x>ve  the  Eustachian  tube.  The  canal  to  which  the 
tygterior  or  vertical  groove  conducts,  nins  forward, 
pward,  and  inward,  to  open  in  the  hiatus  Fallopii,  or 
I  the  groove  leading  to  it.* 

Of  these  three  grooves  and  canals,  the  first  and  last 
escribed  are  .sometimes  double,  on  account  of  the  sub- 
iviaion  of  the  filaments  they  respectively  transmit. 

OP  THE  EO>.'F.S  CON'TATNED  IN  THE  TYMPANUM,  OR 
OS.HICULA  auditCjs. 

147.  Tfjese  bone.s,  three  in  number,  and  very  small, 
-re  named  after  oljjects  wliich  tliey  are  thought  to 
-eaemble,  the  malleus  or  hammer,  the  incuH  or  auvil, 
nd  the  (ita//^^  or  stirrup.    A  fourth  is  sometimes  de- 
jribed  under  the  name  of  the  lenticular  bone.  This 
i  a  minute  rounded  bone,  interpo.sed  between  the 

*  The  nerve  of  .Ja/^olwon  i.i  a  branch  of  the  er'osso-phuryiiffcal 
erre.  The  filament  tranHrnittcl  bv  the  first  irroovi;  ami  the 
^rrespfindinsf  eanal,  enters  the  carotid  canal,  aiul  joins  the  carotid 
iKxm,  e<rtablishin?  a  cornrnnnieatlon  between  the  iflosso-pharvn- 
eal  and  the  nyrnfmthetic.  The  til.ament  transiiiitted  by  tlio 
icond  <ftiii,ii:  and  canal  parses  out  of  the  craninin  by  the  niiildlo 
if:eTat<;d  foramen,  and  jnst  beneath  the  foramen  ovale  joins  I  bo 
tic  7an?Iion,  of  which  it  is  rctrarded  by  Arnold  as  one  of  the 
nffins  or  rr,f,fii.  Ttiis  filament  is  called  nervcis  j)etrosnK  snpcr- 
cia  w  mxwrr,  in  contradistinction  to  the  nervu.s  petrosus  super- 
eialis  mnyrr,  or  cranial  branch  of  the  Vi.lian.  The  filament 
■ansmitted  by  the  third  ifroove  and  canal  jouis  the  nervus 
etroBos  superficialis  m^jor. 
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incus  and  stapes  ;  but  as  it  is  almost  always  united  to 
the  incus,  even  in  the  fcetus,  ic  is  considered  l,y  tlie 
best  anatomists  as  an  epipliysis  of  that  bone.  The 
three  remaining  bones  liave  this  relative  situation. 
Ihe  mens  is  pl.'iced  between  tlie  other  two  ;  it  projects 
forward  from  the  posterior  wall  into  the  centre  of  the 
tympanum;  .and  is  articulated,  externally  to  the 
maUeiis.  which  is  connected  with  the  membrani  t,/m- 
pani,  and  internally  to  the  slapcs,  which  is  connected 
■with  the  vicinbraiia  fencslnc  ova/is. 

]  4S.  Incus.    This  bone  bears  a  strong  resemblance 
to  a  molar  tooth.    It  is  divided  into  a  boih,  (which 
m.ay  be  comjiared  to  the  crown  of  the  tooth), 'and  two 
branches  (which  represent  tlie  fangs).    The  bodi/  is  of 
a  somewhat  square  form,  but  compressed  from  side  to 
side.    Its  inner  surface  is  slightly  concave,  its  outer 
surface  is  convex,  and  its  antcrlur  sui-face,  or  snmniit, 
■which  is  directed  forwai'd  and  a  little  upw.-ird  is 
conciive  from  above  downward,  convex  from  side  to 
side,  .and  covered  with  cartilage  fur  articulation  with 
the  head  of  the  malleus.     The  siijnrior  branch  or 
short  process  of  the  mens,  is  shorter  and  thicker  than 
its  mfcrior  branch,  or  /o,,;/  process.     It  arises  from 
the  back  of  the  body,  and  runs  backward,  and  a  little 
downward  and  outward,  to  the  posterior  wall  of  the 
tympanum,  where  it  terniinate.s  in  a,  point  wliich  rests 
in  the  orifice  of  tlie  mastoid  cells.     The  inferior 
branch,  more  long  and  slender,  arises  from  the 'lower 
end  of  the  body,  and  descends  obliquelv  forward  and 
inward,  till  it  is  on  a  level  with  the  ft-nestra  ovalis. 
Its  lower  extremity  (which  is  exactly  opposite  the 
centre  ot  the  fenestra  ovalis,  but  separated  from  it  by 
the  lenticular  bone  and  the  stapes)  is  curved  a  littl'e 
inward,  and  presents,  somelinios  the  surface  which 
articulates  with  the  os  hnticniarc,    more  frequently 
that  bone  itself,  united  to  it  as  ;in  epiphysis. 

149.  ]\Iai.lku,s.  This  bone  is  divided  int.')  a  head,  a 
iieck,  a  handle,  and  two  processes,  viz.  tlie  processus 
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■rac'tUs,  and  the  processus  breris.    The  head  is  the 
irgest  and  uppermost  part  of  the  bone,  and  articulates 
ith  the  incus  :  the  handle  is  a  vertical  branch  of 
one,  which  rests  against  the  membrana  tyinpani  ;  the 
'.eck  is  a  short  contracted  portion  which  joins  the  head 
■  the  handle,  running  obliquel}'  downward  and  out- 
1  from  the  former,  so  as  to  form  an  obtuse  angle 
.  the  Litter  :  the  short  process  is  a  little  conical 
-ction,   which  rises  from  the  angle  formed  by 
junction  of  the  handle  and  neck  ;  and  the  pro- 
<  'jracdis  is  a  long,  curved,  and  delicate  process, 
...Ai  rises  from  the  anterior  part  of  the  neck  itself. 
The  head  is  of  an  oval  form  ;  its  posterior  surface 
nvex  from  above  downward,  concave  from  side  to 
and  covered  with  cartilage  for  articulation  with 
interior  surface  of  the  body  of  the  incus  ;  its 
surfaces  are  free.    The  neclc  is  somewhat  thicker 
the  handle  ;  its  inclination  downward  and  out- 
:  from  the   body  has   been  already  mentioned. 
'i'Liidle  adheres  firmly  to  the  membrana  tympani,* 
•1  it  draws  inward,  so  as  to  render  its  outer  sur- 
'  ;  concave.     The  handle  is  curved  forward  at  its 
r  extremity,  which  corresponds  to  the  centre  of 
membrana  tympani.    A  radius  drawn  from  the 
•  re  of  this  membrane  vertically  upward  to  tlie  cir- 
jmference  would  nearly  represent  tlie  position  of  the 
andle  of  the  malleus.     The  proressas  (jranilis  runs 
•om  the  front  of  the  neck,  fin;t  forward,  and  then 
atward,  U>  enter  the  Glaserian  fissure,  where  its 
irnmit  gives  attachment  to  a  muscle.t     The  place 
thi.?  process  is  sometimes   supplied  by  a  mure 
iientous  cord.    Thy  processus  brevis  runs  oblicjuely 

The  m^jriibTana  tyrnpnni  consists  of  thrfo  lamin-p;  an  oxtiT- 
.:::in.i,  ton'inuoiiii  with  Hio  rl._-lii:at.i;  ri-fl(,M;tioii  of  UmciitiH 
:,,  n  lines  !ti',-  n.tiit.is  fM'-nmn-  a  rniil.llo  liljrous  l!miiii;i  i.r 
;op<;r  trrnp-inmf;  rn..Tril,r,ino  ;  and  .-.n  internal  lamina  conlinnrMiB 
irh  the  rniieoiis  linin?  of  the  n.i-MIe  ear.  It  is  lietwecii  lliusc 
,0  latter  larnin.-e  that  the  hanrlle  of  the  rnallcis  i.s  intcniosod. 
t  Laxator  tympani,  or  anterior  rnallci. 

L 


{ 


OSSICIILA  AUDItCS. 


upward,  outward,  and  backward,*  from  the  junction 
ot  the  neck  and  liandle :  it  lies  in  contact  with  the 
menibrana  tynipaui,  and  gives  attachment  by  its 
summit  to  a  muscle,  f  Witli  regard  to  the  exact 
relative  position  of  the  malleus,  its  head  is  situated 
in  front  of  the  incus,  but  its  other  parts  are  external 
to  that  bone. 

150.  Stapes.  This  bone,  which  strongly  resembles 
a  stirrup,  extends  horizontally  from  the  long  pro- 
cess of  the  incus  to  the  fenestra  ovalis.  It  is  divided 
into  head,  hiisc.  and  two  brandies.  The  head  (which 
corresponds  with  the  top  of  the  stirrup)  is  situated 
externally,  and  is  supported  by  a  short  ncel;  which 
gives  attachment  posteriorly  to  a  niuscle.J  The  sum- 
mit of  the  head  is  directed  outward,  and  presents  an 
oval  cart daginous  depression  for  articulation  with  the 
lenticular  epiphysis  of  the  incus.  The  base  is  the 
innermost  part  of  the  bone,  and  represents  the  foot- 
bar  of  the  .stirrup  ;  it  is  a  tliin  flat  plate,  correspond- 
ing in  shape  with  tiie  fenestra  ovalis,  which  it  loosely 
fits.  Its  lower  edge  is  straiLrht,  its  upper  edire  curved, 
and  Its  posteri(jr  a  little  laiger  than  its  anterior  ex- 
tremity. Its  internal  surface  is  concave,  and  its  cii'- 
cumference  is  connected  witli  the  rim  of  the  fenestra 
ovalis  by  the  menibrana  fenestra  ovalis. g  Of  the 
two  branches,  tlie  anterior  is  tlie  shorter  and  less  curved. 
They  arise  from  the  neck,  and  run  inward,  diverging 
from  eacli  other,  to  tlie  o|)posite  ends  of  the  li:ise° 
They  circumscribe  (with  the  base)  a  triangular  space 

*  Cloqiu't  sa.ys  "  l,;u'l;w:ird."  Qii.'iin  "  „„|,v:n-.I  nl  ridit  nndcs 
Willi  till'  liiinillu.  Cnivi'illiii'i- ".•i  liiilc  ,uiuv;ird."  I'ossihlv  llie 
ilira-lKiu  ul  llie  pnnrss  iiiiiy  lu>  siil.j.vl  lo  v:iri;Uiii)i:  in  nli  (ho 
Kpoonieiis  I  liavo  i>sanini«I,  it  \\m  (alci'ii  tho  cUivi'liuii  described 
ill  Ilic  text. 

t  TiMisoi-  t  jnipnni,  or  intcrnus  luallci. 

X  StaiK'diiis. 

§  Tlic  liasr  (irihi'  slapi's  is  oiiclo.^cd  liphvoon  Iwn  laminir  oftlio 
mcniliniiia  1,'iic.sl ra>  dvalis,  ('x.actly  a<  llu'  liaiidli'  ,,1'iIr'  mallous 
ciiclused  liotwcuii  two  lamiiiii'  ottlie  momlu-mia  ivmiiaiii. 
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Ifled  in  the  recent  subject  by  a  delicate  membrane. 
.L  groove,  which  receives  the  border  of  tliis  mem- 
rrane,  traverses  the  opposed  edges  of  the  anterior 
-nd  posterior  branches;  and  the  outer  surface  of  the 
kase. 

This  bone  is    sometimes    very  small,  as  though 
trophied.     C'ruveilhier  mentions  a  case  of  this  sort 

I  which  the  two  brandies  were  joined  together. 

151.  Steccture.     The  ossicula  auditiis  consists 
.hieflv  of  compact  tissue,  though  a  little  cellular  is 
)und  in  their  thickest  parts. 
iry>.  Developiie.vt.    By  a  single  point  of  ossifica- 
for  each.   Articulations.    With  each  other,  and 
.  the  walls  of  the  tympanum,  at  the  several  points 
have  been  described. 

j  OF  THE  VESTIBULE. 

This  is  a  small  ovoid  cavity  situated  internal  to 
■ympanum,  e.xteriial  to  the  meatus  auditorius  in- 
i^,  and  above  the  jugular  fossa.    It  is  the  middle 
-     iiie  three  portions   into  which  the  labyrinth  or 
I  .terrial  ear  is  divided  ;  the  coclilea  being  in  front  of 
-.rid  the  semicircular  canals  l>ehind.°It  is  wider 
.  0  than  below,  and  divided  into  two  unequal  fissuhe 
/  a  honzontal  crest  on  its  inner  wall  ;  the  upper  of 
les-.  13  trie  larger,  and  has  a  somi-elli[,tical  form  •  the 
•wer  IS  srnalier  in  si/.e,  and  nearly  hemispherical  in 
jape      I  he  vestibule   presents  eight  orifices  :  five 
which  are  the  apertures  of  the  semicircular  canals 
he,se  latter  are  si tuate.l  at  the  posterior  part  of  the 
ivity.     Uieir  relative  position  cannot  be  understood 

II  the  semicircular  canals  themselves  have  been  e.x- 
nine<i.  fheir  description  is  therefore  deferred.  (IM) 
i  the  other  three  one,  situaf^rl  in  the  -,uter  wall,  is 
e/e«.^<j-..  ,i,,eribed.  In  the  dry  bono 
.e  vestibule  communicat.;s  with  the  tympanum  by 
.13  aperture  ;  but  m  the  recent  subject  it  is  closed  by 

1. 2  •' 
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the  stapes,  by  its  own  pi-opei-  membrane,  and  by  the 
general  lining  membrane  of  the  vestibule.    The  two 
remaining  ajiertures  are,  the  apcrlwra  scalw  rcsliOuli 
cochh'ic,  and  the  ostcuiii  iiitcrnuiii.  aqueducUls  rmtibuli. 
The  former  is  an  oval  hole,  situated  below  and  before  i 
the  fenestra  ovalis,  ami  leading  into  the  e.xternal  scala 
of  the  cochlea.  (l(i"2)    The  latter  is  a  minute  orifice  in 
the  inner  wall  of  the  vestibule,  situated  just  below  and 
before  the  orifice  common  to  the  two  vertical  semi- 
circular canals.  (155)    A  short  groove,  called  by  Mor- 
gagni,  the  rcrcssas  sidcifonnU,  runs  downward  and 
forward  from  this  orifice,  which  is  the  vestibular  open- 
ing of  the  AQDEDUCTUs  VESTIBULI.    This  is  a  very 
narrow  canal,  about  four  lines  long,  which,  commenc- 
ing in  the  vestibule  by  the  last-mentioned  aperture,  at 
the  posterior  extremity  of  the  recessus  sulciformis,  runs 
for  a  little  distance  upward,  inward,  and  backward; 
then,  forming  a  curve,  passes  duirii icard,  inward,  and 
backward,  becomes  much  wider,  and  tenninates  near 
the  middle  of  the  posterior  surface  of  the  petrous  pro- 
cess, in  a  naiTOw  aperture  or  slit  which  has  been 
already  described.   (60)    Besides  these  principal  aper- 
tures, the  inner  wall  of  the  vestibule  presents  many 
small  pores  for  the  transmission  of  nervous  filaments.* 
Tliese  pores  are  so  numerous  at  the  anterior  and  in- 
ferior part  of  the  inner  wall,  as  to  give  it  a  cribriform 
appearance.     Hence  the  name  iiuicuta  rrilim.nr,  which 
has  been  applied  to  this  part  of  the  wall  of  the  vesti- 
bule. 

OP  THE  PDLVIS  VESTinilLARIS. 

15i.  This  is  a  calcareous  ]iowder  contained  in  the 
two  luembraiuius  saccules  which  occu|iy,  in  the  recent 
subject,  the  two  fossa;  of  the  vestibule.  It  ajipcars  to 
be  the  vestige,  in  mammalia,  of  certain  concretions  of 
considerable  size  and  regular  shape,  found  in  the  laby- 

•  Hnmilioiitions  ol'lhe  acoustic'  norvo. 
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inths  of  fishes.  It  is  called  otoconia  (ciris  K<5cis,  auris 
ulvis)  bv  its  discoverer,  M.  Breschet;  who  attributes 

0  it  the  function  of  reinforcing  the  sonorous  vibrations 
f  the  fluid,  contained  in  the  membranous  sacs  of  the 

OF  THE  SEMICIRCULAR  CANALS. 

■  '5.  These  are  three  curved  tubes,  situated  behind 
vestibule,  into  which  they  open  by  both  extremi- 
One  is  horizontal,  the  other  two  are  vertical.  Of 
■.-r  two  vertical,  one  is  superior,  and  has  its  convexity 
-cted  upward;  the  other  is  posterior,  and  h:is  its 
v^xity  directed  backward.    The  inner  leg  of  the 
-rior-vertical,  and  the  upper  leg  of  the  posterior- 
.:cal,  unite  about  two  lines  before  their  teimina- 
■on,  to  fomi  a  common  canal  which  opens  by  a  single 
;.perture  at  the  inner  and  back  part  of  the  roof  of  the 
•eatibule.    Each  of  the  four  remaining  legs  of  the 
emicircular  canals  opens  into  the  vestibule  by  a  se])a- 
ate  aperture. 

Trie  inji^rior-veriic'-d,  wliich  stands  erect,  like  a 
iridge,  over  the  vestiljule,  in  a  plane  parallel  to  its 
)osterior  wall,  commence.s  internally  in  the  roof  of  the 
'estil'ule,  at  the  coniuion  orifice  just  described,  ascends 
.  little,  then  curves  transversely  outward,  and  again 
perforates  the  roof  of  the  vestibule  at  its 
"erior  and  external  part.  The  summit  of  this  canal 
ns  an  eminence  on  the  anterior  surface  of  the 
rous  proce--<H  ;  as  v/e  have  already  observed  in  the 
oription  of  the  temporal  bone.  (fJO)    The  pouter i or- 
''I'll.,  which  projects  from  the  hack  of  the  vcstiljulc 
plane  parallel  to  ita  inner  wall,  commences  by  the 
imon  canal  before  mentioned,  first  pas-^es  hori/.oii- 
y  backward,  then  curves  downward,  and  then,  ri;n- 
■j^  forward  and  upward,  re-enl<;rs  the  vestibule  by 
;il/';rt.ure  in  the  posterior  wall,  situated  vertically 
iw  the  [>oint  from  which  it  set  out.  The 
ich  projects  fiorii  the  Ijack  of  the  vestibule  in  a 
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plane  parallel  to  its  floor  and  roof,  but  nearer  to  the 
Utter  tlian  to  the  former,  commences  intenjally  by  an 
orihce  m  the  posterior  wall,  situated  between  the  two 
apertures  of  the  posterior-vertical  canal  (/.  c.  the  com- 
mon onhce  above,  and  the  proper  orifice  of  the  pos- 
terior-vertical below).  From  this  point  it  runs  b.'ck- 
ward  a  little  way,  curves  horizontally  outward,  .and 
then  l,endmg  forwar,!,  opens  again  into  the  vestibule 
by  an  aperture  in  its  posterior  w.all,  situated  just 

,Z  ^'l  <'"*'^''  "'•'fic'-'  of  superior-vertical  canal. 
_  156.  Ihus  of  the  five  apertures  by  which  the  semi- 
circular canals  open  into  the  liack  part  of  the  vesti- 
bule, three  are  situated  internally,  one  above  the  other- 
two  externally,  in  a  similar  relative  position.  Tlie 
three  inner  orifices,  enuinei-atcd  fn.in  ;ibove  downward, 
are,  1st  the  orifice  common  to  the  two  vertical  ; 
2ndly,  the  internal  orifice  of  the  horizoiit.al :  3rdly,  the 
inferior  orifice  of  the  posterior-vertical.  The  two 
outer  orifices,  enumerated  from  above  downward,  are, 
1st,  the  outer  orifice  of  the  sujierior-vertical ;  2ndlv, 
the  outer  orifice  of  the  horizon t.-il.* 

li)7.  Each  of  these  canals  presents  at  one  extremity 
a  slight  dilatation,  called  an  ampulla.  The  inner  ex- 
tremity of  the  horizont.-il  canal,  and  the  short  can.il 
common  to  the  two  vertical,  are  not  dilated :  the  other 
three  e.xtremitics  present  aniiuilla..  In  the  order  of 
length,  beginning  with  the  hmgcst,  they  run  thus: 

•  The  sciiii.iiTul.-ir  ™i,-ils  l,,-,v,.  i,„t,  slricilv  sii.vikinsr,  tlio 
prwiKcdiiTclH.iis  licir  ,iL.s,.ril.o,i.  Tliu.s  ih,.  ..ili«.ri„r-v,Tlic;.l  is 
11(1  cxiirllv  lnin..;vn-sc,  nm-  |,,.iiiTllv  iipri-lu,  its  oulrr  I,.-  bcin? 
;iiil,'noi-.  iiiHhi  lillk.  sn|,,.|-i,,r,  1„  iis  i„,„.,..  AL'iiiii.  Iho  iHoleriur- 
vn-hr.-il  iwhwf.  (I„nnu:,nl  :„„|  ,,„(„„nl.  n,l,l  llu'  liorizcmlill 
iimynvv:in  :,n,l  iinvanl.  I  iic  nirvv  ol  llir  Inriim- is  in  ,•!  i.hiiu' .nt 
ri-ht  .•iiii.'ics  l(.  Ilic  axis  ofllu.  pi^mms  ,,n„.,.ss  ;  llu'  .'ilrvc's  ,.r  llie 
two  liittiM-  MIT  111  plain's  parallrlln  llial  axis.  I'lilil.  li„>vmT, 
thu  punxisfiliul  m.'aiulii.'  ,.flli|.  r,.].iliv,.  silualioii      llu'sc  i-aiiills 

 It'll,  till'  sliiilcail  will  p,a-lia|.s  l,L- wise  I,,  spair  his  iiic- 

ni(ir.v  tlir  linrdni  of  llii'sc  iiiiimlia'.  An  ullra-pnvisinn  in  mrcu 
details  IS  mil  i.iilv  iiselrss  an. I  irilliu-  in  ilsell.  Iml  uri-iipies  limo 
and  liioiifiit  wliieli  iiul'IiI  have  lieen  uaire  proiiialil\  eniplo.ved. 
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posterior-vertical,   superior-vertical,  horizontal.  Tiie 
•great  superiority  in  length  of  the  posterior- vertical  is 
I  coLisioned  by  its  describing  iu  its  course  a  larger  por- 
:i  of  a  circle  than  the  others.    Each  of  these  canals 
:"ormed  of  a  compact  smooth  lamina,  embedded  in 
reticular  tissue. 

OF  THE  COCHLEA. 

1.5S.  It  is  impossible  to  form  a  correct  idea  of  the 
cochlea  without  actual  inspection  of  the  cavity  itself, 
is  of  a  pyramidal  form,  and  may  be  described  in 
cieral  terms  to  consist  of  a  plate  which  forms  the 
-e  of  the  pyramid  ;  of  an  axis  called  the  modiolus, 
.!ch  rises  perpendicularly  from  the  centre  of  that 
.  ^-.e  ;  of  a  conical  tube  spirally  wound  round  that 
axis  for  two  turns  and  a  half  ;  and  of  a  delicate  lamina, 
called  the  lamina  spiralis,  which  is  contained  within 
that  tuhie,  follows  its  windings,  and  divides  it  into  two 
unequal  partS;  called  the  two  «ca/tc  0/ coc/(^ca.  In 
.  ;  adult  bone,  however,  the  outer  surface  of  the  conical 
.  ■jf;  is  continuous  with  the  surrounding  osseous  tissue, 
-  that  the  cochlea  has  the  appearance  of  a  spiral  ex- 
i.-tition  in  the  substance  of  the  petrous  process,  rather 
-:..'in  of  a  spiral  luhe.    We  shall  conclude  this  rough 
.r.lirie  of  the  cochlea  with  the  observation,  that  the 
vramid,  or  cone,  which  it  forms,  does  not  stand  up- 
,.;ht  on  its  base  within  the  petrous  process,  but  has 
[><-.sition  rather  reseiidjling  that  of  a  sugar-loaf  laid 
a  its  side  ;  so  that  the  plate  %vhich  forms  the  base  of 
•rie  cochlea  is  placed  on  its  edge  vertically ;  the  mo- 
liolus  projects  horizontally  o\itward»  ;  and  the  scaUe, 
:i3tead  of  leading,  like  winding  staircases,  from  below 
.pward,  lea/1,  in  conHe'iuence  of  this  horizontal  j)Osi- 
ioti  of  the  mo<liolus  round  whicli  they  turn,  from 
'  ithin  outward.    W'e  shall  next  describe,  more  nii- 
riut';ly,  these  several  [larls. 

\:/.).  Ba.se  of  the  Cochlea.    Formed  by  a  platu 
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po  ant  nerve  pass  tl,roi,gh  this  plate,  f,-„n,  tl,e  ,„"■  t  s 
ami  tor.us  HUernus  into  tl.e  c-odiLa  ami  vestibule 

hrlJu^'eT'^l]    ^  arises,  by  a 

run,  n,;    '  tl'e  last  aescribed  plate 

m^ow      "id ''"'^  ^'-'"-ward,  beco  n  g 

c.Ctb:^-:i^^^^^^^^ 
as^iii--^ 

by  a  number  of  minute  canal,  wl,l,.l  „ 

surfifp  bv  l,-fil„  (-luai.-,  winch  open  ujion  us 

ne      *  whiH  filaments  of  a 

ne  ve,    uhich  enters  the  cavity  of  its  base    from  the 

lonyiludmal  section.     It    s  e..vere,l    1,„  d,  i  i 

sumuHt  of  the  cochlea:  a  part  which  from  its  for, 


-I  sanation    has    been  mun.!  .J^'  ij;: 
student  ,nust  bear  in  ndn.l  thai  M,e  summi,  of  " 
Ij.V  'lie  cochlea,  is  directed 
t  outwards.)  ' 

The  coelilear  brand,  of  the  neoustie  nerve. 
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161.  Lajiixa  Spieaxis.  A  thin  plate  of  bone  wound 
pirally  round  the  modiohis  for  about  two  turns  ;  it 
oramences  between  the    tynipanine  and  ve.stilndar 
penings  of  the  cochlea,  becomes  gradually  narrower 
3  it  pursues  its  winding  course,  and  terminates  in  a 
ttle  hamul'ir  process  just  where  the  expansion  of  the 
ifundibulum  commences.    It  contributes  to  foi-m  a 
3ptum  which  divides  the  spiral  cavity  of  the  cochlea 
ito  two  unequal  parts.  This  septum,  however,  isnotjiur- 
icr.  in  the  dry  bone.  That  part  which  is  attached  to  the 
■all  oi  the  cochlea,  is  memliranous,  and  disappears 
uring  maceration.    It  is  only  the  half  which  is  con- 
jcted  with  the  axi.s,  that  is  formed  of  bone.  The 
i^-rn.branou.s  portion  continues  from  the  hamular  pro- 
-  to  the  summit,  or  cupola,  of  the  cochlea  ;  so  that 
-eptum  of  the  last  half  turn  of  the  cochlea  is 
r-ly  rnembntnous.    This  membranous  septum,  in 
...ng  round  the  demi-infundibulum,  adheres  to  its 
.:  nor  convex  a.spect,  but  presents  a  free  margin  to 
-  -oncavity.  This  free  margin  is  curved,  so  that  with 
concavity  of  the  infundibulum  it  forms  a  round 
^".ure,  through  which  the  two  scala;  communicate 
'•ach  other.    The  lamina  spiralis  is  foi-nied  of  two 
!!*,  between  which  are  numerous  fine  canals  for 
•ran.smi.s.Kion  of  nervous  filaments. 

S'  AL.E  OF  THK  C'ocflLF.A.     One  is  extciTial 
■imaller,  and  oyiens  freely  into  the  vestibule  by  an 
aperture,  situated  just  below  the  f.-ncstra  ovalis  ; 
'••her  is  internal  ;  it  would  cotiimunicate  with  the 
:'aniirn  by  the  fenestra  rotunda  for,  as  it  ouglit 
•;r  to  be  ca1l<;d,  tlie  fenestra  l.riiiii'piliiri.t],  wc.'ie 
Tiat  aperture  closed  in  the  recent  stale  by  its  meni- 
•;.    Hence  the  external  is  called  the  sniln  rc-.tihnli, 
interrjal  the  urnhi,  liimpnui.     They  communicate 
a  each  oti,'-r.  near  the  summit  of  ihecochh'a,  by 
le  aperture  formed  between  the  cavity  of  the  dem'i- 
f  indibulurn  and  the  membranous  j.ortion   of  tlie 
'  im.    7 he  surfa/;e  of  the  lamina  .^l)iralis  whicii 
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corresponds  to  the  scala  tympani,  is  rou^*  ;  «^hereas 
the  siirlace,  wLucIi  corresjionds  to  the  scala  vestibuli 
;s  smooth,  and  .narked  witli  sb'ght  transverse  stria;.* 
riie  scaUe  gradually  contract  from  their  conmience- 
ment  to  tlieir  termination. 

16.3.  AcjUEDUCTUsCocHLK.E.  A  minute  c.anal,  which 
commences  m  tlie  scahi  tynipani,  by  a  httle  aperture, 
.situate  anterior  and  internal  to  tlie  fenestra  rotunda, 
and  from  thence  runs  downward,  forward,  an.l  inward 
increasing  in  .size  as  it  descends,  to  terminate  in  an 
expanded  triangular  orifice,  on  the  lower  surface  of  the 
petrous  portion,  close  to  its  posterior  border,  and  just 
in  front  of  the  jugular  fossa.  This  canal  varies  in  size 
111  different  iinlividuals,  and  is  said  tu  be  sometimes 
altogetlier  wanting.  When  present  it  transmits  a 
minute  vein. 


OF  THE  MEATUS  AUDITORIUS  I.\TERNU.S. 

164.  TIlis  is  a  sti-aight  canal,  shorter  and  smaller 
than  the  external  meatus,  leading  from  tlie  interior  of 
the  skull  to  the  labyrinth.  Its  inner  extremity,  which 
IS  oval  and  .somewhat  ex|ianded,  ojiens  nearly  in  the 
middle  of  the  ]iosterior  surface  of  the  petroiis"portion. 
llie  canal  runs  from  this  point  directly  outward,  and, 
after  a  course  of  aliout  four  lines  in  the  adult,  re.iches 
a  vertical  plate  which  closes  its  extremity.  This  jilate 
IS  divided  into  two  unequal  portions  bV  a  horizontal 
crest ;  the  itpjier  and  sm.aller  ]iortion  is  ]ierforated  pos- 
teriorly by  small  pores,  which  o|)en  on  the  inner  wall 
ol  the  vestibule,  and  transmit  nervous  filaments  into 
that  cavity  ;  in  front,  it  presents  an  orifice  of  con- 
siderable size,  of  which  we  .shall  presently  sjieak.  The 
luuia-  portion  corresponds,  in  front,  to  the  cochlea,  and 
presents  the  cavity  of  the  modiolus:  posteriorly  it  is 
"ribriforni.  a,nd  correspond.s  to  that  portion  of  the  inner 
all  of  the  vestibule  which  is  called  the  iiKtriila  cri- 
TlifSL'  taiiilut  be  disi  uiinii!.lioil  without  a  mairuil'viiii,'  irhiss. 


or 
w; 


ITEATUS  AUDITORIUS  INTERNUS.  155 

^m.  0.^)0)  All  the  pores  in  this  plate  transmit  fila- 
nits  of  ihe  nerve  of  hearing. 

"^he  orifice  just  mentionecT  is  the  commencement  of 

luediicUis  Failopii.    The  course  of  this  canal  is 
.  isilv  explained.    To  facilitate  its  description  we 
.  irace  it  in  a  reverse  direction,  from  its  termina- 
:n  the  stylomastoid  foramen,  to  its  commence- 

in  the  meatus  auditorius  internus.  From  the 
:nastoid  foramen  it  passes  vertically  upward, 
ing  an  eminence  on  the  posterior  wall  of  the  tym- 
.;a  behind  the  fenestra  ovalis  ;  then,  making  a 
.  it  runs  forward  and  a  little  upward,  forming  an 
-nee  on  the  internal  wall  above  the  fenestra  ovalis  ; 
-.rially  it  disappears  from  the  tympanum.  After 
'ig  the  inner  wall  of  the  tympanum,  it  continues 
•.  forirard  for  about  a  line ;  and  then,  turning  at  an 

'jnrjtt:,  runs  inward  and  a  little  backward  to  ter- 
"e  in  the  meatus  auditorius  internus.  The  exact 
■ion  of  the  .-harp  angle  which  it  thus  forms,  may 

idily  pointed  out,  even  in  an  undissected  bone  ; 

immediately  beneath  the  anterior  surface  of  the 
.  IS  portion,  and  aVxjut  two  lines  behind  the  aper- 
■j{  the  hioia.i  Faliopii,  (60)  which  canal  opens  into 
I'/uedurtiu  Failopii  just  at  this  angle.  Tlie  aque- 
'  js  Failopii,  therefore,  may  be  shortly  de.scribed  as 
-nal,  which  runs  from  the  outer  extremity  of  the 
"  i.H  internus  to  the  stylomastoid  foramen,  making 
..s  course  two  remarkable  bends;  the  first,  which 

■  ■:ry  a'orupt  an<l  angular,  being  in  a  horizontal 
e,  close  under  the  anterior  surface  of  the  [letrous 
jess  ;  the  second,  which  is  gradual  and  rounded, 
._'  in  the  vertical  plane  of  the  inner  wall  of  the 
r.anum.    It  is  at  the  first,  sharj)  angle,  that  the 

■  Failopii  joins  the  r/'/ti.t'dacl as  Failopii.  Eacli  of 
•e  canals  transmits  a  nerve.* 

ThR  ariuMwIvx  Failopii  trannrnitif  the  fiicial  nmo,  or  porlit) 
'if  th(.-  ^t-vi^rith  pair.    The  tiintm  Failopii  tnirisTiiils  llic 
.  i!  '.ir.inoh  of  the  vidian,  .-jr  iiervou.H  pclrusus  siipi^rliciulis 
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165.  Uses.    Our  knowledge  of  the  use.  of  fT,» 

impel  tLCt,  .md  cliiefly  conjectura  .     Tlie  aui-icle  op 

external  ear,  collects,  and  Ihe  n.eatus 

tenuis  transmits  to  the  membrana  tympani  tl™sono 

ions    w    ,1  '"''^'■■^  ^"""'■o"^  vibra. 

I  nm  r^f  H    -■■'^  P-Pagated  along  the  cartilaginous 

mnf  Tl.i  v-r".  ".en,brana°tyni- 
pani.    Tlie  vibrations  of  this  membrane  travel  nartlv 

paitly  tl  10 ugh  the  air  m  the  tyiupanuni,  to  tlie  mem- 
branes of  the  oval  and  round  for/unina.    Fr  m  hoTe 

M  tinrhb".  "I't""^^  communicated"  o  t 
Ji quid  that  hlls  the  labyrinth  ;  and,  throu-h  this  me- 
dium they  reach  the  membranous  saccular  and  tuT^ 
that  float  ,u  the  liquid  of  the  vestibule  and  W 
circular  cana  s,  and  the  membranous  portion  of 
septu,,  „.hicb  separates  the  scaL-e  of  the  coc  ,le' 
These  membranous  parts  receive  the  ramifications  of 
the  acoustic  nerve;  by  which  the  impressions  of  sound 
are  transmitted  to  the  brain. 

The  Eiistachiaii  tube  .-idmits  fresh  air  from  the 
pharynx  to  the  tympanum  :  e.jualizes.  under  ev  ry 
variation  of  teinperature,  the  atnios,,heric  ],ressure  ou 
the  opposite  surfaces  of  the  mcubrana  tympani  :  .and 
by  permit  ing  the  ingress  and  egress  of  the  ,'ir.  en.aW 
that  inembrane  to  vibrate  freely.     In  its  latter  f„no- 
tion  ,t  resembles  the  .sounddiole  of  a  drum  ,•  and  the 
deafnos,s,   winch  results  from  the  obstruction,  miiy 
sometimes  be  relieved  by  ,ieiforating  the  iiiembrana 
tynipani.  or  tlie  iiiasloid  process 

It  is  probable  that  the  mastnid  cells  reinforce  by 
ronaiice,  the  .siinoroiis  undiil.-aions  nf  the  air  in' the 


reson 


ni;ui.r.     Fnm,  II,,.  hi„l„s  K;,n„|,ii  Uu,  ,„■«•,.  ,■„,„  ,,,0 

ud„.s  ••„ll„,,„,  „,„i  ,„ix....  it..  |il„.,,s  will,  ih.ls,  ;  r  ,  ,  .     !  ' 
IS  ,-om  tln.s  cu.„iHM„id  none  Ilml  the  d.ura..  tv„,,K,„i  is  ro'.' 
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lupanum  :  and  that  the  series  of  ossicula,  acted  upon 
'  their  proper  inu:=cles,  adapt  the  tension  of  the  tym- 
jiine  membranes  to  the  varying  intensity  of  sounds, 

the  iris  adapts  the  eye  to  the  varying  intensitjr  of 
;ht.  A  conjecture  has  been  hazarded  (among  many 
-hers)  that  the  semicircular  canals  may  be  designed 

inform  us  of  the  direction  of  sounds,  and  the 
;chlea  to  ascertain  their  musical  relations.  With 
rgard  to  the  former,  it  is  curious  that  they  are 
iampet-shaped  tubes,  whose  smaller  ends  are  all 
Guated  opposite  the  membrana  fenestrae  ovalis  ;  and 
nose  dilated  extremities  are  most  abundantly  supp'ied 
'ith  filaments  of  the  acoustic  nerve.  With  regard  to 
latter,  it  is  remarkable  that  the  membranous  por- 
on  of  the  septum  grows  gradually  wider  as  it  ap- 
oaches  the  infundibulum,  and  that  the  nervous  fila- 
ent?  which  supply  it,  pass  across  it  at  regulnr  in- 
rvaLs,  succe.'jsively  increa.sing  in  length  as  ic  increases 

width  ;  and  presenting  in  this  respect,  a  striking 
semblance  to  tlie  series  of  strings  in  a  harp.  Upon 
•  '-h  analogies  as  these,  however,  little  dependence  is 
•  placed  ;  they  are  useful  as  stimulants  to  cu- 
Vj,  but  often  very  fallacious  guides  of  research. 


CHAPTER  III. 

or    THE  THORAX. 

o.  Tli%  thorax  r>T  chest  is  a  .fort  of  osseou.s  cage, 
■.i'm<\  of  bones  and  cartilages,  and  connected  with 
.-f.iddle  region  of  the  Bpine.  It  is  the  largest  of 
three  great  cavities  of  the  Bkeleton  ;  and  it  is 
'd  by  the  sternum  in  front,  by  the  dorsal  verte- 
bebind,  and  by  twelve  rib.-i  and  twelve  costal 
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cartilages  on  each  side,  Tlie  dorsal  vertebra;  having 
been  already  examined,  it  remains  for  us  in  this  sec- 
tion to  consider  the  sternimi,  ribs,  and  costal  car- 
tilages, and  to  take  a  general  review  of  the  eutu'e 
cavity. 

OF  THE  .STERXUJt. 

1('7.  The  stei-niim  is  a  Hattened  column,  consisting 
of  five  bones,  and  an  osseo-cartilaginoiis  appendai'e. 
The  uppermost  of  the  five  bones  remains  separate 
during  the  whole  tei-m  of  life  ;  the  other  four  unite 
with  each  other  successivel)-,  and  at  the  age  of  25 
form  but  a  single  iiiece  ;  the  osseo-cartilaginous  ajipen- 
dix  remains  flexible  at  its  joint  with  the  bone  to  a  late 
age  ;  so  that,  in  the  adult,  the  sternum  consists  of 
three  portions.  Each  of  these,  after  a  lew  preliminary 
observations,  we  shall  describe  se])arately  ;  reserving 
for  die  seciuel  our  review  of  the  sternum  in  geiieraf. 
The  sternal  column  is  situated  in  the  mediairiiiie  of 
the  body,  at  the  anterior  part  of  the  chest.  In  its 
form  it  reminds  one  of  an  ancient  sword,  the  upper 
piece  resembling  the  handle,  and  being  consecpiently 
called  the  111(111  uhri mi,  ;  the  middle  representing  the 
principal  jiortion  of  the  bla.le,  and  hence  called  the 
i/ladiultts ;  svhiie  the  (.sseo-eartilaginous  jiortion  (though 
it  presents  many  variations  of  f(Trm  in  ditierent  indivi- 
duals) frequently  conies  to  a  sharji  jioint,  like  the  tip 
of  tlie  sword,  and  consequently  takes  the  name  of  the 
ci/sifonn,  or  xijijninl  <ij>j>nnti.r. 

KiS.  M.\Ni  iiim!.M.  This  is  a  short,  flat  bone,  of  a 
somewhat  triangular  form,  with  its  base,  which  is  the 
thickest  part,  directed  upward,  and  its  apex,  w  hiehis 
truncated,  pointing  downward.  It  ]>resents  for  ex- 
amination two  nurj'iicts  and  four  Imrdus. 

IC'I.  Srm-'.M'KS.'  .1  „/,;■;..)•.  J  liiveted  forward  and 
uiiward,  concave  from  above  ilownw.-ird,  convex  livmi 
side  to  side,  and  wider  above  than  below  .    It  :jives 
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.gin  to  the  aponeurosis  of  two  muscles.*  Posterior. 
rected  backward  and  downward,  smooth  concave  in 
3  vertical,  and  plane  in  the  transverse  direction.  It 
;o  attaches  two  muscles. f 

170.  Borders.  I'pptr.  The  longest,  and  much 
5  thickest  of  the  four.  It  presents  on  each  side  an 
al  articular  surface,  directed  upward,  backward,  and 
tward,  concave  from  side  to  side,  convex  from  before 
ckward,  and  designed  for  articulation  with  tije 
.vicle.  Between  these  two  surfaces  there  is  a  curved 
n-articulardepression,  called  the  interclavicular  notch, 
iwer.  This  border  is  thick  but  short,  it  presents  an 
al  rough  surface,  which  is  connected  to  the  upper 
rder  of  the  gladiolus  by  the  kind  of  joint  called 
iphiarthrosits,  or  mixed  articulation.  (See  table  of 
i  joints,  p.  S .)  The  anchylosis  of  this  joint  which 
iquenth'  comes  on  in  old  age,  results  from  the  depo- 
.ion  of  a  thin  osseous  layer  externally  ;  the  cartilage 
most  always  remains  fibrous  and  flexible  in  the 
iddle.  Lattnd.  These  borders  slope  from  above 
•wnward  and  inward  :  present,  superiorly,  a  concave 
rface  into  whicii  the  fibres  of  the  first  costal  cartilage 
<i  inserted  ;  below  this  a  thick  curved  edge  ;  and 
low  thi.s  again,  just  at  the  angle  where  the  lateral 
.ns  thf;  interior  border,  a  little  concave  articular 
cet,  wljich,  with  another  similar  facet  formed  at  the 
>p<:r  corner  of  the  second  sternal  bone,  forms  a  notch 
r  the  reception  of  the  second  costal  cartilage.  The 
anubriuiii  therefore  articulates,  on  each  side,  with 
e  clavicle,  with  the  firit  costal  cartilage,  and  with 
e  upfrfjr  half  of  the  xi-'ymd. 

171.  Or..\r;Ioi.t;.H.  This  portion  of  the  sternum  is 
nger,  narrower,  and  thifiner  than  the  manubrium, 

•  StorTio-f;I^idf»-rn.^^toi'i(fii.'^,  nnd  p'lrtitj  flrprimrnn  of  tin-  jtt'cfo- 
li.s  major.  IV'.r  an  tucoiint  ut'  tli«  |.li.VHioli«ii:;il  (lisliDrtiim 
iplis'l  in  th(;  latt(;r  narni;,  «(;(;  tlifc  aiitlit,r'^  "  )'l])siMl.ii.'ir-al  Oh- 
rvation.i  on  ^<:v<;ral  .\Iu.h<J<;9  of  tlie  L'pjii.T  Extri;iiHty."  I'liil. 
asf.  ■hirm,  li3'i.j 

t  .St«ni'/-h;oi<i  and  3tcnio-lh)oi(l. 
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on  which,  in  youth  and  middle  age,  it  is  .slicrhtl, 
movable.  It  >.s  wider  below  than  ab.,ve,  and  prelent 
lor  examination  two  surfures  and  four  hordn-.i 

172.  SuiiK.iCE.s.  Aii/criur.  Directed  forward  and  un 
ward,  and  marked  with  three  transverse  rid<res  whie. 
indicate  the  junction  of  the  four  bones  of  whid,  tins  poi 
tion  of  the  sternum  orii;inally  consisted.  The  SLlrf■ac 
t  latlies  between  any  two  of  these  ridtjes  is  concave  fron 
above  downward,  and  plane,  or  verysliyhtlvconvex  fron 
side  to  side.  At  the  junction  of  the  thii-d  and  fourti 
piece  ot  the  gladiolus,  there  sometimes  appears  th. 
orihce  of  a  hole  called  the  sternal  fommcn,  whicl 
passes  through  the  bone  from  before  backwards.  Thii 
hole  IS  very  variable  in  size,  sometimes  open,  bu' 
usually  closed  by  a  menibraniform  cartilao-e  Thi 
anterior  surface  is  covered  bv  the  skin,  and  by  a  mus 
cular  aponeurcsis  to  which  "it  gives  insertion  *  Pos-i 
ta-w,:  Slightly  concave  both  from  side  to  side,  and  from 
above  downward.  It  is  marked  bv  transverse  ridc^es.^ 
corresponding  in  position  to  those  of  the  anterior  sur 
iace,  but  less  prominent.  It  gives  attacliment  to  s 
pair  of  nuiseles,t  and  sometimes  presents  at  its  lowei 
part  the  posterior  orihce  of  the  .■<l,m(,l  fwnmcn 

173  BoiiDEiw.  i'j,i„r.  Short,  Ihick.  and  con. 
nected  by  a  fibro-carlilaginous  or  amphkirtln-mliai 
joint  with  the  lower  bonier  of  themamibrium.  Luirer. 
Short,  ;ind  artieuhited  by  <i,iij,/n\n-t/iiwi.s  with  the 
ensilorm  aj.pendix.  Lahn,/.  These  borders  arc  by 
far  the  longest.  Each  presents,  just  where  it  joins 
the  upper  border,  a  little  facet,  which  combines  "with 
the  similar  facet  ol  the  m.anubrinni,  to  form  a  cavitv 
for  the  cartilage  of  the  second  rib.  This  facet  is  suc- 
ceeded by  a  series  of  shallow  cavities  for  the  third, 
fourth,  hlth.  .-ind  si.xlli  cost.al  cartilatres  :  .niul  quite  .at 
its  lower  end,  where  it  joins  the  inferior  border,  this 
»  m'lnnirin-to  III,'  ;,nw/,,  ,/,•/,„■„,,.,,.,  |hc  luTlurali..-  iiKijor,- 
t  Tlio  triungiihiros  slcrni. 
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■order  presents  a  little  facet  wliich,  witli  a  corre- 
pondiag  one  on  the  ensiforin  appendix,  forms  a  notch 
or  the  reception  of  the  seventh  costal  cartilage.  So 
hat  the  gladiolus  articulates  with  the  third,  fourth, 
ilth,  a!id  sixth  costal  carlilages,  and  with  p  ^rt  uf  the 
ecood,  and  seventh.    These  cavities  are  seijaratud  by 
ntervals.  which  diminish  in  length  from  above  down- 
vard — the  cavities  for  the  second  and  third  costal 
■artilages  being  an  inch  from  each  other  ;  those  for 
"  he  fifth  and  sixth  ribs  about  half  an  incli  apart, 
-'e  those  for  the  sixth  and  seventh  are  a  quarter, 
.etiraes  not  more  than  an  eightli  of  an  incli  apart, 
:  in  many  instances  quite  contiguous.    Tlicse  inter- 
-.  which  are  cuiTed,    so  as  to  present  the  ap- 
rances  of  semilunar  notches,    correspond  to  the 
rcostal  spaces.     It  will  be  observed,  that  each 
zontal  transverse  line  corresponds  to  a  pair  of 
.      articular  depressions,  extending  from  the  middle 
I  'f  one  to  the  corresponding  point  on  the  opposite  side. 
I      :ii  articular  depression  is  therefore  formed  between 
of  tiie  pieces  of  which  the  sternal  column  origi- 
y  consists.    Tliis  is  one  of  those  points  of  analo;^y 
•■■:(:!)  the  .sternal  and  vertebral  columns  which  we 
.:  have  occasion  to  notice  more  particularly  in  our 
.'jral  review  of  the  skeleton. 

174.  fl'.HifOp.M  on  Xiphoid  Appexdtx.  This  pro- 
:e-:s  is  cartiUginf,us  in  youth,  but  gi-nei'ally  more  or 
os,-.ifie/l  at  its  upper  part  in  the  adult.  It  is  con- 
•.inuotis  'il,r„:i  with  tije  lower  extremity  of  the  gladiolus, 
>  hw  with  a  strong  white  aponeurotic  ligament,* 
.vhiph  deHcend.H  along  the  rnidrlle  of  the  anterior  wall 
A  (tie  abdominal  cavity,  and  is  inserted  below  into  the 
<ubes.  fhe  ensiforrn  apperidix  pre-ients  many  varie- 
■i-.H  of  size,  form,  and  direction.  It  may  bo  long  or 
ihort,  curved  or  straight,  simple  or  bifurcated,  situated 
/ertically  in  the  median  jilane,  or  deflected  to  one  side. 


*  Linfa  alba. 
M 
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It  sometimes  presents  a  hole,  and  is  occasionally  ; 
altogetlier  deficient.  It  gives  attaclnnent  by  its 
anterior  surface  to  a  ligament,*  by  its  posterior  snrface. 
to  some  muscular  fibres,  t  and  Ijy  its  lateral  borders  to 
strong  aponeuroses.J  On  eacii  side  of  the  border  by 
which  it  joins  the  gladiolus,  it  presents  a  facet  that 
completes  the  notch  for  tlie  seventh  costal  cartilage. 

lit').  The  sternal  column,   viewed  as  a  whole,  is, 
a  wide  flat  symmetrical  bone,  forming  a  sort  of  buckler 
to  the  organs  contained  in  tlie  chest.    It  has  a  slisht 
general  convexity  in  front,  and  concavity  liehind.  In] 
the  natural  position,  its  anterior  surface  looks  forward 
and  upward,  and  its  ])Osterior  surface  in  the  ojiposite 
direction.     Its  lateral  bordeis  are  sinuous,  each  jire- 
senting  seven  articular  .'ind  si.x  inter-articular  depres-  i 
sions.     The  surface  of  the  first  articular  cavity  is 
generally  continuous  with  the  fibres  of  tlie  first  costal  ' 
cartilage;   the  otlier  six  cavities  form    diarthrodial  : 
joints  with  the  cartilages  which  they  respectively  re- 
ceive.   The  sternum  is  shorter,  and  more  obliijuely  i 
placed,  in  the  female  than  in  the  male. 

176.  Si  nucruiiE.  Very  sjiongy  and  cellular  wiihin,  I 
well  su|iplied  with  blood-vessehs,  and  covered  e.\tern.illy  r 
with  a  layer  of  coni])act  tissue.  ' 

Df.vklop.ment.  The  nundjer  and  position  of  the 
ossific  points  of  this  bone  are  exceedingly  irregular. 
The  manubrium  is  dcvidoped,  sometimes  by  one  central, 
sometimes  by  two  latcr:d  points  ;  and  in  a  few  rare 
instances  even  by  three  or  I'onr  points.  Tlie  gladiolus 
is  developed  in  four  pieces,  eacli  havinn- sometimes  one 
central,  sometimes  two  later.-d  ossific  points.  The 
appendix  ossifies  by  one  or  two  points  situ.ited  at'its 
upper  part.  Ahticul.\tioX.s.  AN'ilh  the  two  clavicles, 
and  with  seven  pairs  of  costal  cnrtilagcs. 

*  roslo-\i|iliniil. 
t  Of  llii>  ili:i])Iu'a'.nn  iiml  lri:mfriil;ires  sli-rni. 
X  "I"  the  al)(liiiiiin;il  nuisrii's. 
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OF  THE  BIBS. 


177.  The  ribs,  with  their  cartilages,  are  elastic  arcs, 
jncompassing  the  cavity  of  the  thorax,  which  they 
jrincipally  contribute  to  foi-m.  They  are  twenty-four 
n  number,  being  .situated  in  pairs,  twelve  on  each  side 

the  chest.  *  They  are  distinguislied  by  numerical 
ippelktions  :  Lst,  iuil.  ord,  &c.,  counting  from  above 
lowBtt-ard.  They  are  divided  into  three  classes,  which 
liffer  as  to  the  connexions  of  their  extremities,  and  are 
•est  distinguished  by  names  expressive  of  this  ditfer- 
iuce.  The  seven  upper  ribs  on  each  side  are  ai'ticu- 
uted  with  the  vertebral  column  behind,  with  the 
itemal  column  in  front.  These  are,  therefore,  called 
be  verUhnj-s-tcrnal  ribs.  The  three  succeeding  ribs  on 
ich  side,  viz.,  the  8th,  9th,  and  10th,  are  articulated 
yith  the  vertebral  column  behind  ;  but  falling  short  of 
•i.e  sternum  in  front,  tliey  attacli  their  anterior  ex- 
remities,  each  to  tlie  cartilage  of  the  rib  above.  These 
_re,  con.se  iueiitly,  denominated  vertehm-rostal  ribs. 
The  two  remaining  ribs  on  each  side,  viz.,  the  11th 
md  12th,  are  articulated  to  the  vertebral  column 
^ehmd:  but  their  anterior  extremities  float  loo.se 
■rnong  the  muscles.  These,  therefore,  are  simply 
■irnhral  The  1st  class  are  commonly  called  tlie 

r'JA,  and  the  3rd  class  the  false,  or  Hoallny  ribs  liut 
•he  t<:rrn  false  is  also  api-lierl  to  the  2nd  class  ; 
i^ive  hitherto  had  no  particular  appellation.  To 
-bviate  the  indistinctne.ss  arising  from  this  circnm- 
-Hnce.  1  have  given  them  a  name  derive<l,  like  the 
enommations  of  the  other  classes,  from  the  rela- 
..on.s  of  the.r  extremities.  The  several  ri  bs  in  each  of 
.n<=se  three  cla-H.ses  present  further  varieties  of  len-tl, 
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shape,  direction,  and  articulation.  But  before  en 
tering  upon  tliese  particulars,  we  shall  describe  certaii 
characteristics  which  are  liable  to  so  few  individua, 
exceptions,  that  they  may  be  considered  as  beloiigint 
to  the  ribs  in  general. 

CO.MMi.iX  CHARACTERS  OF  THE  KIDS. 

17S.  As  an  e.xaiuple  in  which  to  study  these  general' 
characters,  the  student  should  take  a  rib  from  the 
nuddle  of  the  series  ;  for  instance,  the  fifth  or  sixth, 
and  pl.ace  il  on  the  table  with  its  lower  edge  (which 
is  distinguished  by  its  sharpness)  downward.  Each 
rib  presents  for  se|iarate  e.xamination  a  hmd,  a  iiid; 
and  a  budy  or  shaft. 

179.^  Head.  This  is  a  flattened  anicular  tubercle, 
in  which  the  rib  terminates  behind.  It  ]ireseiits  a 
horizontal  ivV/r/c,  separating  two  articular /ficf  /s.  These 
facets,  of  wdiieh  the  inferior  is  the  larger,  articulate 
with  the  costal  cavity  formed  by  the  bodies  of  two 
dor.-^al  vertebne  ;  the  i-'ulyc  corresponding  to  the  inter- 
vertebral fibro-cartilage,  and  gives  attachment  to  a 
ligament.*  The  head  is  joined  to  the  body  by  the 
NKCK.f  This  name  is  given  to  a  portion  of  the  bone, 
about  an  inch  long,  which  rests  u|ion  tlie  transverse 
process  of  the  lower  of  the  two  vertebne  with  \\  hich 
the  head  is  articulated,  and  gives  attachment  below  to 
a  ligament. J  Budy  or  Shaft.  This  is  the  remaining 
portion  of  tliei-ib.    It  is  Hat  and  thin,  so  as  to  |iresent 

*  IntiTiuMicnlar. 

t  CnivcilliiiT,  Cldiiiu'l,  .-inil  many  othrr  .miil.miisls.  lUsiTibo 
till' neck  as  II  cmi/c/.Viv/ |i.uM  ion  III'  lln' rili.  'I'liis  >lali'iiu'nl  re- 
(jiiii-fs  soniu  iiHiililiral  i.ai,  I  lliiiik.iii  naalcr  il  l  omM  as  a  L-iaieral 
(ie.scriptiini.  Tlic  neck,  iinli'cil.  is  aiiiuisl  always  thnunr  ihaii  tlia 
pliall;  liul  CM'ci'l  inllic  I wn  I ir  I lircc  ii]i]n'r  i':!  d.  it  usually  ci- 
cfciLs  llic  acljaiaail  I'orlinii  »ril\'  sliall  in  v.iilili,  pri'scnthis  a 
eoMvi'X  riilL'L',  uliu'li  has  all  apiTai-'n-  c  t^l"  ;  1-u: : :'i's>.  ;...d  is 
(linil)tli'ss  inli'tiili'il  to  sinii  liiis  luuii'ai  of  tlu'  i'lmc  ia  the 

vcrlii'ivl  (lin'i-liiip. 

}  Mi  lule  Lv.sto-trauATisr. 
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WO  surfaces  and  two  borders  ;  and  curved,  so  as  to 
e  convex  externally  and  concave  within.  Its  outer 
urface  presents,  just  where  it  joins  the  neck,  an 
lainence  called  the  tubcrosii;/  of  the  rib.  This  emi- 
ence  is  divided  into  two  parts  ;  an  articular  portion, 
rhich  is  internal  and  inferior  to  the  others,  looks 
ownward,  backward,  and  inward,  and  unites  with 
ae  articular  surface  that  occurs  on  the  transverse 
rocesi?  of  the  dorsal  vertebra  below  it — non-articular 
ortion,  which  is  rough,  and  gives  attachment  to  a 
gament.*  At  a  little  distance,  in  front  of  the  tuber- 
■iity,  the  outer  surface  of  the  shaft  presents  a  promi- 
ent  line,  which  passes  from  the  upper  edge  obliquely 
ownward  and  forward  to  the  bone.  It  is  called  the 
\yle  of  tiie  rib,  and  gives  attaclmient  to  muscular 
bres.f  The  portion  of  the  bone  beliind  the  angle  is 
ae  thickest  and  strongest  part  of  the  rib  ;  it  is  more 
bruptly  curved  than  the  anterior  portion  ;  so  much 
J,  indeed,  as  to  give  the  articular  surface  of  the  head 
direction  forward,  as  well  as  inward.  Tlie  rib  is 
ent  in  two  directions  at  its  angle.  Look  at  it  from 
bove  downward,  and  you  .see  that  the  posterior  ex- 
•ernity  is  bent  suddenly  inward  here,  so  as  to  form 
'ith  the  anterior  portion  an  obtuse  angle,  ajiex  out- 
ord.  Again,  press  the  lower  edge  of  the  rib  ujiori 
table,  and  you  observe  that  it  lies  parallel  with  the 
■Jrfacf;  f.-oin  the  anterior  end  to  tlie  angle,  but  that 
ae  pait  behind  the  angle  is  tilted  up  so  as  to  form, 

•  ith  the  anterior  portion,  an  obtuse  angle,  apex  doica- 
■ard.  i;.;tww.n  the  angle  and  the  tubm-osity  is  an 
neven  anrfa.;e  for  the  altauhnient  of  muscular  fi'orcs.  j; 
'he  fli.stance  between  the  angles  and  the  tuberosity 
radually  increases,  and  this  surface  conseipientiy 
ecornes  more  extensive  fioni  the  lir.-st  to  the  tentii 

•  P'i«tP.Tir,r  0O9tr,-tran?vcTB';. 

t  ¥oT  tho  ri.irnes  of  the  maiclca  ultac'n'l  to  tlie  rilj.-i  sec  uule 
;  .-ice  note  *,  page  ifS. 


Ifilj  COMMON  CK.MtACTEIiS  OK  TIIK  ]:lus. 

S  '     ^''^'"Sle  tl,e  o„ter  surface  is  smooth 

M  a  heie  also,  ,t  gives  at.tacl,u,e„t  to  nuiscles  I, 
ul.l.t.on  to  the  changes  oi'  direction  that  h  v  'be 
.already  mentioned,  the  rib  is  twisted  a  iiule  upon  it 
-n  .^.s  solhat  helnnd  the  angle  the  outo^fc 

umt-  rd     Ti  '''^^^r^'^'-^'  ■  the  angle  a  liule 

up  ,,,,!      J  he  ouler  surface  presents  near  the  anterior 

calle Ttl^;:  ■';-^-i,''l'ii-lue  line,  sometim  ■ 

called  the  <n,/cr,„r  ,n,;jl,.  Like  the  posterior  an^de  it 
g    csattac  nnentto  n.uscnlar  fibres!    The ;  ' 

Ti  s  e  .       :  ^'"^  cancellous 

t  su,.,     it      „„„„  |,_  ^^,,,1  little  npvvard  at 

.       beh.nd    he  a„gk,  a  little  d.^  nuard  in  fVont  of 
1      pu  nt     ;ihe  ,vv-  „/,/,  of  a  rib  is  rounded  and 
I    It   and  gives  attaclnncut  to  muscles.  The 
'  .'/'   IS  sharp  and  tlnn  ;    it  forms  the  outer  lip  of  a 

toward  the  tuberosity,  and  rmis 

owa  d  the  autenor  extremity  of  the  rib.    This  rn-uoye 

10  ve,,  and  belongs  m.,re  to  ihe  inner  .surface,  as  it 
ad  ancesbey,md  that  point,,  ,nd  generallv  disappears 
.It  the  junction  ol  the  anterior  and  middie"thirds  if  tb. 

rc*J,l'lnH,,"I'"n;.'''''r^;'  '""""'"^  .■iivu>ns(.,uv  will, 

HI     I  , '  I  '  'm  i'''''',''',"^'''''       ■'"^''■'■i'"-  '■N'm'iiiiv  nl-  ,l,e 

t  p'"i  I  m"  " 

otiii'i's  ni  viii-i.ius   ii(,'niir(li-ii,.  ,  ir..,'.r;  „,        i'  , 
iinisciuM  ., I' ,1!  on. Til, ,11^.    I  liavi'  ]il:ir,'i   i,i  he 

t  ,  .  .'.^''■I."ll.'f;-f  sn,ii,.|„.,.|,:„,„i,„„  niils,,-.-,Iiv,.,,r  ll.is 

1.1,        lliri,„ln,.„i  i.rln-i.sni-  ilir.lKin  ni,,  „„ir,„.,„ly 

i'™l         '  '""•'•'■"^l^'l  ■"■"''l?.l|-nl,l  ulllVh  ,l,,vi„v 

11  ..lllscs  uhirll  t-lv.Tlsr  loso.^ril.i,,..;.  ,1  ,■,.„!  r.-isli,,  ll,iM-.-,»'L't, 

iH'usI),  on    i,e  o,l„.r:   ivii.lmn-  ,lll,uv,■^slll■v.  i„  il,.   or, 

'■"I"  .  ions  whii.h.  IV,,,,,  111,,,-  n,„sn„„,,      ,„;,y  i„V,,-  ,  ,  1,,. 
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I  one.  It  lodges  vessels  and  nerves,*  and  by  each 
f  its  lips  gives  attachment  to  a  layer  of  muscular 
bres.t 

The  anterior  extremity  of  the  shaft  presents  a 
orous,  oval,  concave  suriace,  for  the  reception  of  the 
ostal  cartilage  with  which  it  is  intimately  connected. 
We poiteriijr  extrcmitij  of  the  shaft  is  continuous  with 
he  neck. 

ISO.  Structure.  The  ribs,  which,  as  to  their  form 
ome  under  the  denomination  of  mixed  bones,  (o)  in 
tnicture  resemble  the  cuboid  or  short  bones,  con- 
■isting  of  a  quantity  of  reticular  tissue,  enclosed  in  a 
hin  compact  layer.  This  outer  layer  generally  pre- 
ents  a  laminated  appearance,  as  if  it  were  composed 
•f  liitie  .scales  overlapping  each  otlier.  Development. 
jy  three  points  ;  one  for  the  body,  one  for  the  head, 
ind  three  for  the  tuberosity.  The  two  latter  parts  are 
leveloped  as  separate  epiphyses,  which  remain  de- 
ached  up  to  the  age  of  twenty,  or  even  twenty- five 
/eara. 

There  are  several  ribs  which  present  deviations  from 
^e  t.;eneral  characteristics  tliat  have  just  been  given, 
-e,  with  certain  gradations  in  size,  curvature,  and 
.  motion,  come  ne.^ct  to  be  described  as 

THE  DIf FEKE.NTIAI.  CUAP.ACTEUS  OF  THE  RIBS. 

1^,1.  TTie  ribs  increase  in  length,  from  the  first  to 
:  seventh  inclusive,  and  again  diminish  from  the 

■  ';nth  to  the  last.  The  curvatures  of  the  riljs  be- 
tie  Begrrients  of  larger  circles,  as  we  yjroceed  from 
•  first  downward.  This  increase  is  most  remarkable 
the  five  or  six  upper  ribs.  The  first  is  nearly 
riz/jntai  ;  the  others  become  successively  more  and 
re  inclined  on  the  vertebral  column.  The  ribs 
r^r  also  a.s  to  the  muscles  to  which  they  give  origin 


■  Intercostal. 


t  Iritorrosl-ale-i  inl'-rni  ami  txtoriii. 


ICS      D.FPEK,C,NT.AL  CI.A«ACTEUS  OK  THE  Kn«. 

and  iiisei'tiuii.*    Tlip  fir^if    c.„      i    .  , 

and    ...e  i:':;;^,;  Sl^;  T^r-^^ 

iiig  lioculiarities  '^n.ujil       tlie  Icllow- 

curved.     I„  tl,       I,     ,n  '     /  ' 

outuard,  and  -.i-p  r.n,-v„  I  f         '/.'/c^' lu(,k  inward, 

thereve         T.^/    J      '"■""^"t.'''^'-  ril..^  it  is 

icii^ui.     lie,  a;/^6T/o/-  crtrcnifj/ 13 
*  The  folhnviii'T  nn'«-l.  ^  -i-  .  •       ^   ,  - 

talc.  i„tn-„i  ,n„r<.x ;  i  „■;;  ';:::';  'Y      >■;'-•  im..™.. 

aii.l  aiiirle.     ^■an^M;,n  l' ,      ,  t,       f  "'''^''■'  le 

"•Im'h  .scp,„-ati.      »  .1-1    V  '  """  '"i'l'-'O 

=i«,rtl,emi,idlcM,r  1.  :  ^'^'''.V-'  "I'l'.''''  S'"-!;'"'  .,r  nr^t 
01- lirst  whirl,  liaslrhviTM  s  in.hv  ,        '""'"■"f  '"""li''t  I^rt 

lilt,,  i,ppiT  iiuivliT  „(■  ,1,       /"■'•'••iliis  pi'Slulhls  M,p,.,-,„r 

m.i^lf.    l)i.-,pl„-a,-„,  ,    ,  V  ,•      '    ,  '-il'-^ 

tiliicsinn,  liiii,  ,-ii,,  ,.i„s,.  l„  I'nVn,,,-,  "'■  '■'■'■'"^ 

rill!  roiiovviiN'-  Miiis-p'ic^^        '  ^  ■'  !• 

t:.l>'s  i„t,.n,i  .ml    '  u    i  n  ''i'- :-li.t..-,..«- 

m;,x-i„is  IV.„„  ,^U,'ri,,,-.,,,iV    Inf:,  '  '''     "'  ^'•"■inis 
Hon,,.  lr,„„  „pp„,-  (iv 'or    V   ,1M  ""^'"r'-r 

nils  alxlo,,,  ,,  s  iVi.m  I'Mn-i,,,-  «  ,,-r,,      V   ■         '  ""s  niter- 

«<n.„i,v..    A  lovv  ;iPn.  ''  r  ^:    :;;  ,  ''^''  n^ir  ,..,<ori,.r 

""IN  or  p«.|„ra!is  ,„:,•,„■  so  ,  1  ,u.;  ,,'  '^^ 
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.•er  anJ  thicker  than  that  of  any  other  rib,  and 
■  iten  gives  insertion  above  to  a  muscle.*  The  oiifer 
order  U  thick,  rounded,  and  convex.  Its  inner  border 
hin  and  concave.  Its  loirer  surface  i.s  smooth,  slightly 
oaves,  and  destitute  of  a  groove.  Its  upper  surface 
iresents,  close  to  the  inner  border,  and  at  the  junction 
■f  the  anterior  with  the  middle  third  of  the  bone,  a 
uherde  ;  and  running  from  this  tubercle  forward  and 
)atwarJ  to  the  anterior  border  of  the  bone,  a  slight 
idge.  The  tubercle  and  ridge  give  attachment  to  a 
luscle.f  and  separate  two  shallow  (jroovcs ;  of  which 
.  he  anterior  trau.smits  a  laige  vebi,X  the  posterior  a 
.arge  artery.  Z 

iS3.  Second  RIB.    Has  a  hardly  perceptible  awjlc, 
rad  no  t-.vist  on  its  axis  ;  so  that,  like  the  former,  it 
)uche.=,  with  both  ends  at  once,  any  plane  surface  on 
/hich  it  uAy  be  hild.    The  outer  surface,  though  not 
orizontal  like  that  of  the  i'.rst  rib,  looks  a  good  deal 
ard  ;  and  presents  near  the  middle  a  rough  enii- 
.  e,  which  gives  attachment  to  part  of  a  larg-e 
I  .  -  It-s  iniur  surface,  which  is  directed  more 

•    '..■iward  than  that  of  the  ribs  in  general,  presents 
.-  the  tuberosity  that  r/roove  which  is  generally 
ion  the  lower  edge  of  a  rib.    Besides  this  dif- 
:.oe  ill  position,  the  'jroove  of  the  second  rib  is  very 

A.  Tr.NT;!  P.lli.    The  }i.ijad  presents  only  a  single 
;ulat;ng  surface,  to  corres]>ond  with  the  single  ar- 
..  tr  cavity  on  the  body  of  tiic  tenth  dorsal. 
-  fi.  Kr,f;vj;.VTH  anfl  TWEE.'-TH  Rlli.s.     In  these  iH  s 
Itt'iil  U  large,  but  has  oidy  a  single  articular  sur- 
■,  ami  the  ar.terior  extrennly  is  attenuated.  They 
not  connected  with  the  transverse  processes  of 
r  respective  veTUibrrt,  and  are  consequently  des- 
•e  of  /-</,frw/)/  and  nerk.     'I'iie  eleventh  has  a 
1  ':ry  slight  'in;iU  .situated  far  forward,  and  a  short 

'      •  T};'- ^t:1,- l.iviin.  t         Sr,-.lf!iip«  .-nli.  ns. 

:  The  .Subclavian.  §  i  „,;  :^i.-.-r;ilii.i  iii.i:,'uu.s. 
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indistinct  c,,.,,,rc;  but  in  U,e  twelfth,  an^de  and 
g  oove  are  al.k.  imperceptiUe.  These' point  wS 
the  supenor  length  of  the  eleventh,  are  the  only  marks 
o  d,st,nctio,,  between  the  two  vertebral  or  floatin..  Hb. 
The  oss,hcat,ou  of  these  ribs  proceeds  Irom  a  sickle 
po  nt :  whereas  the  other  ribs  are  developed  by  thre°e 

ISO.  Op  THii  cuSTAL  CAHTfLAGEs.    These  are  white 
elasuc  substances,  corresponding  in  numbJ^^.'  ^j  S, 
fj-rm,  am!  situa,tion  to  the  ribs,  of  which  they  form 
the  an  erior  pro  ongations.     Their  width,  and  the 
intervals  i,y  wh.ch  they  are  separated,  dindnish  gra 
dually  Iron,  the  first  to  the  last.     Each  cartihae 
moreover,  dmnnishes  in  width  from  its  outer  to°t^ 
inner  extreniity  ;  except  the  first  and  second,  which 
■He  ol   e,iu,-d  width  in  their  whole  extent,  and  the 

^uul'.TT  'n"'^  "''"^'^  '"-^  considerably 

enla  ged  where  then-  edges  come  into  contact.  Their 
length  increases  from  the  first  to  the  seventh  .•  and 
dininnshes  Iron,  the  seventh  to  the  last.    The  seven 

t"ierwiH'''li'='';"'"  l-'y  their  inner  extremi- 

ties NMth  the  sternum.  The  three  succeeding  carti- 
lages are  connected,  each  with  the  lower  border  of  the 
cart,  age  immediately  above  it  ;  while  the  two  last, 
which  are  short  and  pointed,  flo.at,  unconnected  and 
tree,  in  the  muscular  iiar  iete.s  ,.f  the  abdomen.  AVith 
reg;u-d  to  the  direction  of  the  cuslal  cartilage...  it  may 
be  observed  that  the  lirsl  deseends  sHgh.lv  from  th^ 
lb  to  the  steniuin.  while  the  s,.,.ond  is  nearlv  hnri- 
zontal,  and  the  (lord  as.-ends  a  little  to  i,.  .itenml 
insertion.  J  !„,  b.ur  reni.-dning  ear: ihe-e^  „f 
vertebro-slernal  ribs,  and  all  ll.,se  of  the  Nerlehro- 
casta  ribs  b,  low  lor  .a  few  hnes  the  direction  of  the 
ribs   to   wh.ch    they   respeeli ^  ely   belong,    and  then 

tlHM,!..  ol    he  sln-nuni,  lu.l  rnnncvi,.,!  win,  a„v  nl,  1  ,   n'r  ,  - 
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niiin<r  a  curve,  ascend  to  their  insertion  in  the  ster- 
uu,  or  in  the  preceding  cartilage.  The  abruptness 
this  ascent  increases  from  above  downwards.  The 
,0  last  cartilages,  which  are  quite  rudimentary,  fol- 
w  the  direction  of  the  vertebral  ribs  to  which  they 
•e  attached. 

The  anterior  surface  of  each  costal  cartilage  is  di- 
eted forward,  and  a  little  upward  and  outward  ; 
vi  is  slightly  arched  or  couve.x.    The  posterior  sur- 
■ce  has  an  opposite  direction,  and  is  concave.    Of  the 
•rdtn,  which  correspond  to  the  intercostal  spaces,  the 
■■iT  is  concave,  and  the  lower  conve.x.    The  con- 
.  .  .us  borders  of  the  si.x;th,  seventh,  eighth,  ninth, 
tenth  costal  cartilages  present  smooth  oblong 
ces  at  the  places  where  they  articulate  ;  at  which 
T  they  are  also  somewhat  enlarged.     The  ow'cr 
I'.it/j  of  each   cartilage  is   continuous  with  the 
jis  tissue  of  the  rib  to  which  it  belongs.  The 
.'•  extrtiiiiti/  of  the  first  is  continuous  witli  the 
ii-i  tissue  of  tiie  sternum  ;  but  the  inner  e.Ktremi- 
n  the  aix.  next  are  furnished  with  conve.\  articuhir 
cfe.s.  which  play  in  the  corresponding  cavities  on 
<  jrders  of  the  sternum  ;  in  the  verteljro-costal  ribs, 
-  eiglith,  ninth,  and  tenth  of  the  series,)  this  ex- 
-..ty  i.s  pointed,  and  lies  in  contact  with  the  lower 
;  of  the  cartilage  above  ;  in  the  two  vertebral  or 
•;:igrihs,  (the  eleventh  and  twelfth,)  it  is  pointed 
free.    The  costal  cartilages  (which  are  the  largest 
^trong'jst  cartilages  in  the  body),  give  origin  and 
;;-tion  U)  numerous  muscles.* 

Til!-,  foil  jwia^f  mufcU.-'i  faku  orii/in  from  the  cost.-il  cartilaffos  : 
.  ivi'i.<  from  iipj^^r  liordi-r  of  lirit.  Hti.-nio-liyoiil  from  pos- 
■  <urfai:<;  of  tir.<t.  Sl<;riio-t!iyroi<l  froin  posti'rior  surf;ice  of 
,1.    Irir.:rr;ostalf:H  irit<-riii  from  lo-.vr  b.jrili  r  of  all  c.X'Cpt 

f'ortio  'le;irim';n'4  of  |(t,-<;toralis  major  from  aiit"ri'.r  siirf.ico 
'on<l,  triir'l,  fo  irtii,  iifth.ajnl  sixth.    I!(,'(;tii.^  al.'l  imiiiis  fnmi 

<ixth,  an'!  Kvimth.     l/iaplira','rn  tran.ivi'rsalis  abil(jmiiiis 

inner  iTirf.i,:e  of  ^^ventli  lioril-r. 
.•:  lollov/in;.'  m:Li<Ai:%  ar-;  intcr/cd  into  tip:  ro-tal •■I'.rlilab'cs  : — 
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he  base  off  so.newb.t  „bli,,„elv  at 

b  obnefl  f,.n,!  I """^  ''^  "ot  vertical, -but 
Tb  tl  i-fv      'f  ^  little  forward, 

lilt  tlu„.  ,N  i.s  of  a  symnietncal  (biin,  and  presei,ts  for 
exaiiuiiatKiri  an  exterior  ■uul  ■,„  ;.  <  ■  <=''f"i-si"r 
i,r,„„.  „  1  1  exttiior  .111(1  an  iiitenur  surjace,  an 
upper  ami  a  lou  er  aprrtnre,  aii.l  a  ranh,. 

88.  SuiiFACKs.  ^■.W.r/or.  l»ivid,-,li,uoana»^r,W, 

/  !'■"■ '■'/""   r"'"  •■^^l'^''='^-    T'l'^  """'•'■'»• 

0  I  t  it'."'/ '"'■"■^'"1  '^wl  <loun«arcl, 
so  that  Its  d>,rr/,oy,  IS  forward  and  upward.  It  pre- 
sent., in  the  middle  tlie  anterior  surface  of  tbe  sternum 
;  erno''   TV  "''l'.""''^'  ^'''^l'  ^,1,  oi  tlli.-  tbe 

V  ,t  r  f  '  r^  '''''^-''  '"^'-e^'^i^J?  i"  1^'lJlli  and  eiir- 
V,  tu  e  f,oni  alH.ve  downwanl,  and  separated  from  each 
o  he.  by  intervals,  which  diniinisli  in  width  from 
above  downward,  and  are  closed  in  the  recent  state  by 
a  series  of  hm  flat  nuiseles.*   Us  ,    ,  J 

vex  troni  above  dowinv.ard,  alternately  cunv,.x  and  c,:n- 
c.ue  ironi  side  to  side.     It  presents  in  the  middle  tbe 
posterior  s„ri,-.eo  ol  the  dorsal  r, -ion  of  the  si.bie 
vvi  h  its  ru;l,r.,/  ,„  „,^^  ,.,>;"^;. 

linUricate.1  /„.,„rw.,,  limited  extmiallv  bv  the 

series  of  sti-oii-  eluhlied  ^vn^.vnr.v,  /,ror, ;,ud  vu- 
sentliiy  iidennedialely  (he  ran-cs  of  „r/,V»/»r  ,,ro,-, . 
l-oyond  tn..  tia„,-ve,se  pioe.sses  appear  ihe  ouier  sur- 

biee.s  oftbe  rd,s.  «  Inel,        here  verve  p.v.s,  nt- 

ingthe  row  ,,!■/,,/,,  and  Inn  her  .,„tua,d  tiio 

o   tbe  , -ibs.     These  b,t,er  b.nn  on  each  si.le  all 
obbcpie  hue,  interrnpted  by  tl„.  intercostal  spaces,  .-n.d 

o!!lX;;^il:?;MV''"''17'''''!''^'''''''^^  l-nleror.H  l.„l  ,1,0  lirsl, 
ailj  siUh  poMeiinr  surl-.ir,.  „r  ,|>ir<l,  rourtli,  i.hl,, 

*  Iiilercusiiile...  iiiicnii. 
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anning  from  above  downward  and  outward.  The 
tteral  aspects  of  the  thorax  are  more  convex  than  the 
-hers,  aud  directed  outward  in  the  middle,  outward 
nd  a  little  upward  above,  outward  and  a  little  down- 
.-■u-d  below.    Here  are  seen  the  smooth  external  sur- 
loei!  of  the  ribs  running  fi-oiii  behind  obliquely  down- 
rard  and  forward,  and  separated  by  the  intercostal 
paces — a  series  of  intervals  which  are  shorter  and 
■roader  above  and  below  than  in  the  middle  of  the 
horax,  broader  also  at  its  posterior  than  at  its  anterior 
)art,  and  closed  in  the  recent  state  by  two  layers  of 
macular  fibres.*    The  lateral  aspects  present,  inore- 
•ver,  at  their  lower  part  the  cartilages  of  the  ve)-- 
ebro-costal,  and  of  the  vertebral  or  floating  ribs  ;  the 
ormer  united  with  each  other,  the  latter  free.  Tlie 
xterior  surface  gives  attachment  to  numerous  muscles. 
nterior.    Divided  like  the  exterior  surface  into  four 
uspects.    The  anterior  aspect  is  directed  downward 
ind  backward,  and  presents  the  posterior  surface  of 
he  sternum,  of  the  ensiform  appendix,  and  of  the 
.temo-co.stal  cartilages.    The  posterior  aspect  present.s 
n  the  centre  the  bodies  of  the  dorsal  vertebra,  which 
project  into  the  cavity  of  the  thorax,  forming  a  sort  of 
:urved  ridge,  concave  from  above  downward,  convex 
'-  'in  aide  to  .'ide;  on  each  side  of  these  appear  the 
-  Is  of  the  ribs,  directed  and  received  into  the 
• '•/lea  forrfi';d  by  the  junction  of  the  facets  on  the 
l:es  of  the  d  rsal  vortebraj — then  come  the  necks 
.-.  two  or  three  u[ipermo.st  contracted,  the  rest 
•':r— more  or  le^s — than  the  shafts),  and  then  the 
' ■'■.s  of  the  ribs,  each  with  its  smooth  and  concave 
:rior  surface,  and  its  grooved  inferior  margin.  Tlie 
^,  projecting  backward  on  each  side  of  the  spine, 
!  then  curving  rather  suddenly  forwanl,  form  two 
i^ated  cavit;<;H  resembling  large  grooves,  narrow 
.we,  wide  below,  deepest  in  the  middle.    The  lateral 


•  liitercos'.  Jc3  i-ntcrni  and  oxtcnii. 


' Z         M  I"-^-"'t'''t,  like  tl„.  Inst  ,IcvcTil.ed  1 

le  smnoth  I,,,,.,.  surlHco,  and  g,-oov.,l  lower  bo  s' 


-ni,  sou,;a  ...  is.,.;::;:; 

.    h  s^  ,,1,  ;.n,ll,.|,„„M,yll,.l  y      ll,.  H,„  ,1^  ,° 

:.pe.l      i.  -nav„.,..|  ,,,..vo,-alin,,,o„an,o,.a;;:^  ' 
•m      u  ,„,.n,„l,.n.,„..  ai,a,-l,nu.„tin  l,,.n,  aid 

•     '  I'l-  tl„.  ,„,,,o,.  transversely  ovoi.l.     I,s  Vinam,: 
lu.noe  ,s  ,rre,^„lar,  prosruti,,- ailen.ate  nolrla  s  and 
l-.-JeeUons.    ir  ,s  |„„„„loJ  in  Iron,  Lv,!,.  .-nHl,  n 
on  .ael,  si,io  ot  wl.iel,  is  a  r..u^  ..  ]u:n-Z 

■en,     t  .„  ,  e  lower  n,ar.in  of  ,l„.  las,  ril,.  .IneC 
.eUanl.  n,war,l.  a  n,  I  n ,  ,u  ar,l  :  a  n,  1  lasllv,  ,be 
"■'b        ti.e  lowest  Worsal  ual.l.ra.      Wo  l,avo.  il„a-e- 
"'  ■';  '1''^'  nou'l,  ,livi,le,l  into  tuo  l,v  il,e 

psilonn  a|,|,on,l,.,   /,,/,,„//„.  ^,,„.^^,,|  .,„„,-, 

""f     '.V  --^.1    earlila.os,    an.l    /„/,/,„/.  two 

"'r  —  -"1   llie  .|.no.     Tiu.  axis  of 

'■  "■^■■"S''"",'-'^''"-^''-"''l'l"^^"wanlan,l  foruanl:  it  is 
elos,.,|,  n,  tlu-  reeont  stale.  I,v  a  lar.e  tnnsde,;-  and 
traiisniils  si  \(aal  nn|iortanl  or-aiis.^  " 

va-iis.  Muipath,.!,,-,  11,1,1  otlu-i-n.rv,.^  u^>,l>, 
I  nianlnS;'' ''■'">'  ■■  '-"lli  iH'l.i.uI. 

§  (Ksu|.lMi;ais,  anrta,  vnia  .■ava,  smii;-::! la  ta'  m  rv,',  ,Vo, 
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'-9(1.  Cavity  of  the  Thorax.  The  sliape  of  this 
:ty  may  be  inferred  from  the  description  of  the 
:;ie-work  by  which  it  is  enclosed.  (187-8)  It  is 
vdv  occupied  by  the  central  organs  of  respiration 
1  circulation  :  but  at  its  lower  part  it  protects  a 
:ion  of  the  abdominal  viscera.  This  is  permitted 
:he  arched  form  of  a  horizontal  muscular  partition 
.'.ed  the  dii-tpliriKjia),  which,  in  the  recent  subject, 
.irates  the  thoracic  from  the  abdominal  cavity. 
-  relative  size  of  the  supra  and  infra-diaphragmatic 
.-iuns  of  the  thorax  varies  with  the  alternate  rise 

fall  of  the  diaphragm  in  respiration.  The  form 
:  dimen.5ions  of  the  thorax  differ,  moreover,  in  the 
'•■•ite  sexes,  and  in  the  same  individual  at  dif- 
Tit  periods  of  life.  It  is  wider  and  shorter  in  the 
-i-.le  than  in  the  male.  In  the  adult  its  transverse 
■ieters  exceed  those  which  are  measured  from  the 
•,rior  to  the  posterior  wall.  In  the  fcetus,  on  the 
-•.ran,-,  its  antero-posterior  exceed  its  transverse 
•neters.  At  birth,  when  respiration  commences, 
xperiences  a  sudden  increase  of  size  ;  ancl  its  devel- 
..ient  undergoes  a  remarkable  temporary  accelera- 
1  -  '1  at  the  period  of  adolescence.  The  capacity  of  the 
rax  indicates  the  volume  of  the  lungs,  which  usually 
•r-i  a  direct  proportion  to  the  development  of  the 
-■;ular  system,  and  the  general  vigour  of  the  body. 
.  expanded  chest  is  the  sign  of  sound  health  ;  a  nar- 
•  contracted  chest,  with  a  prominent  sternum,  indi- 
-S  an  inherent  weakness  of  constitution,  and  is  fre- 
ntly  accompanied  by  a  consumptive  tendency, 
.dea  these  c/ngenital  diversities  in  theshajie  of  the 
rax,  the  student  will  meet,  in  the  dissecting-room, 
li  others  which  are  produced  liy  artificial  means 
.ng  life.    For  an  exarn[)!c  of  these  we  may  relci-  to 

dist/jition  which  is  caused  liy  wearing  a  tight 
'lac,'e  round  the  middle  region  of  the  boily.  'J'hi.s 
'';ticft,  which  reduces  the  ex[)arid';d  hiwer  circuni- 
:nce  of  the  chest  to  two-thirds  of  its  natural  si/.c. 
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and  impairs  to  a  dangerous  extent,  tl.e  functions  of 
<lpst,on  and  respiration,  prevails  an  on.,  t  e  W del 
oi  several  Knropean  nations;  wi,o  i.r.fcr  'n  W 
.ndenta.u.n  of  tins  part  of  the  body  to  tl  c  flo  Z 
curve  of  ,t.s  natural  outline.  ,So  l.igldv.  i  uk-e  ° 
tins  unsi.htly  deforn.ity  esteen.ed,  that  {he  th  ax 
oHen  subjected  to  eon.pression  at  an  early  a.^e  l  e^, 
he  bones  are  finnly  knit,  in  order  the  n,oL  eftieu'aii; 
to  force  n,  the  hnver  ribs  upon  tl,e  abdondnal  vis  7 

un.leigofs  durnig  every  respiraiion,  an  alternate  in- 
crease and  dnnnn.tiou  of  capacity,  owin-^  ,  ■  r  fv  to 
the  n.e  and  fall  of  its  nu.scular  Hoo,   par  v  l>c 
motions  or  ,ts  bones  and  eartilnges,  \vhich  we 
prese,.  y  proeeed  to  explain.    In  oM  age  the  canih  :S 
of  the  Ihora.v  ossdy,  Us  joints  grow  risiid.  its  diffcSnt 

each  othei,  ,u,d  respirauon  is  at  last  performed  almost 
'  1  m'^'n'/  'li^q>lnagn,. 

ofHce  of  the  thorax  ,s  to  contain  and  protect  ti  e  lun^ 
and  0  p,,n,p  an;  alternately  into  and'out  of  th.ir  c 

-  1 1 ,  ,,nd  by  us  outer  surface  it  attbrds  attachment, 
H  hrm  centre  o  aetinn,  to  the  arms,  and  to  nume^ 
rou.s  nuscles.     Each  of  these  three  functions  requires, 
foi    ts  due  performance,  the  fulHlmeni  of  a  ,litteren 

the  walk"  f  1  'h'"'  '""-■"'t  of 

asccn  of  Us  il.,„r  through  a  consideral,lc  space.  The 
second,  on  the  contrary,  rcpdres  tliat  the  floor,  so  far 

winch  ,s  disturbed  by  any  considerable  clianue  of  its 
relative  posi  mn),  shoul.l  descend  vcrv  little  durin.^  i„. 
sp.rafon.  Il.e  third  rcp.ius  that  'the  elastic,  mov- 
able ho,.ps  ol  the  thorax  should  be  capable  of  sud- 
den y  assuming  the  .pialiti.s  and  condition  of  a  rigid, 
jointless  framev.ork.  ° 
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Without  entering  at  lengtli  into  the  physiolorry  of 
I'.nphragm.  which  forms  the  floor  of  the  chest,  we 
V  observe  that  its  central  part,  whicii  supports'  the 
IS  a  flat,  tendinous  expansion  :  wliile  tlie  lateral 
•:ons.  which  sustain  the  lungs,  are  composed  of 
■^d  muscular  fibres.     By  the  contraction  of  the 
■nor  and  posterior  portions  of  the  muscle  tlie  oen- 
aponeurotic  tendon  is  rendered  tense,  so  as  to  be- 
-  a  fixed  centre  for  the  action  of  the  latei-al  fibres  ; 
rjcing  flat,  and  connected  by  short  muscular  fibres 
;:e  xiplioid  appendix,  it  descends  bat  little.  The 
r;d  muscular  fibres,  on  the  contrary,  are  very  lon-- 
:trch  upward  into  the  cavity  of  the  thorax,  reach- 
-  at  their  highest  point  tlie  level  of  the  fifth  rib. 
lateral  muscular  vault,  in  contracting,  tends  to 
the  whole  length  of  its  curved  fibres  into  the 
••  plane;  this  can  only  happen  by  a  considerable 
.  -ent  of  Its  highest  point  ;  which  descent  involves 
le  vertical  dilutation  of  the  lateral  portion  of  the 
lorac-ic  cavity.    Such  is  the  twofold  structure,  and 
motion,  of  the  musculo-aponeurotic   floor   of  the 
■orax.    Wo  have  next  to  consider  the  mechanism  of 
'-:seo-cartilaginou.s  walls,  and  to  ascertain,  in  the 
•  plao';,  by  what  manner  of  motion.s  they  alter- 
-.V  ddate  and  contract  the  cavity  of  the  chest;  and 
■■'lly,   hov/  this  moval;le  framework  is  enabled 
:-:nly  to  a.Hsume  a  temporary  rigidity,  so  as  to  fur- 

■  th- upper  e.^tremities,  an.!  the  muscles  which  are 
■-l.ed  to  lu  surface,  with  a  fixed,  unyielding  centre 

■  wt-  examine,  in  a  skeleton,  the  hoop  forme.l  by 
r  of  true  r,iH_  and  costal  cartilages,  we  shall  find 
:ti--<  |t.'.-hr,.:dmtwo.senHes:  1st.  tlie  entire  ),no„ 

-lined  downward  and  forward,  from  its  spin.l  to 
.ernai  a.taehment,  .-so  that  its  anterior  is  low.  r 
Its  posterior  ,,ortion  ;  2ndly.  each  lateral  segment 
hoop      melmed  downward  and  outward  Iron, 
n.';dian  plan^;  of  th.  borly,  ,o  that  the  middh'  of 

.V 
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the  shaft  of  each  rib  is  below  the  inidclle  of  a  .str.iight 
line  connecting  its  oxtreniitie.s.  To  bring  a  ril),  thus 
inclined,  into  a  horizontal  position,  two  things  would 
be  necessary;  first,  its  anterior  extremity  °nnist  be 
raised  to  a  level  with  its  po.'jterior  extremity  ;  and 
then  its  middle  portion  mnst  be  raised  to  a  level  with 
its  ends.  It  is  evident  that  the  former  of  these  actions 
would  cavry  furicard  the  anterior  extremity  of  the  rib 
and  the  stm-num  ;  thereby  increasing  the  antero-poa- 
terior  diameti;rof  the  cliest ;  and  that  the  latter  would 
carry  onlKuril  the  middle  of  the  rib,  thereby  increasing 
the  transver.se  diameter  of  tlie  cliest ;  so  that,  per- 
formed togetlier,  tliey  would  dilate  the  cavity  in  Ijoth 
directi(jn,s  at  once.  Now,  each  rib  is  provided  with 
muscles,  by  which  its  inclination  witli  regard  to  the 
spine,  and  its  inclination  witli  regard  to  the  median 
plane,  ai-e  simultaneously  diminished,  all  its  parts 
being  brought  nearer  to  tlie  horizontal  jilane  in  wliich 
its  posterior  extremity  is  situated.  When  we  add  that 
these  muscles  act  during  insjiiration,  and  that  then- 
antagonists  restore  the  ribs  and  sternum  to  tlieir  for- 
mer position  during  exjiiratiou,  tlie  alternate  dilata- 
tion and  contraction  of  ilie  walls  of  the  thorax  are  suf- 
ficiently e.\:[ilained  ;*  and  we  may  proceed  to  consider, 
in  the  last  jilace,  the  condition's  of  ii.;iilitv,  and  the 
mechanical  provisions  by  which  it  is  attaineiL 

•  Of  Hie  numerous  coiilh'ftintr  tin  ories  uliiih  li.'ire  been  pro- 
posed, in  c.xpliiiiiition  of  the  re.^iiir.-iinrv  imiiiuu.-i  of  the  lluiras, 
iiever;il  are  iit  variauee  witli  plain  facis.'aiul  may  lie  saIi^l■^etorilv 
reliiteil  by  direet  olwrvatioii.  Sueli  is  the  doctrine  of  the  iiii- 
mobilily  oftiie  lirsi  rih,  oriiriuailv  advaueeil  bv  lialler.  II  is  only 
neeessarv  to  min  e  llie  sii'ruuiii  up  and  dowu.'iu  the  dead  .subject, 
in  order  to  be  cimviueed,  with  iMaLreudie,  thai  the  lirst  rib  is  not 
less  movable  than  auy  ol her  of  i  be  .-erii's.  lint  there  are  some 
I  r  v.ilcut  ojiuiioiis  which  are  unl  so  ea.silv  brouirlit  to  the  test  of 
i  xpciiiiieut :  as  for  iusiauee,  thai  which  i's  uiaiutaiucd  bv  Crnvcil- 
hier  ill  the  lollowiiifr  jia.'-saire  : — 

"  be  storuum  u'cprouve  pas  daus  sou  ascension  uu  uioiivement 
de  baseulc,  comiuc  le  jicnse  lialler  i  m.-  is  il  csl  poric'  eu  haul  par 
un  mouvciiiput  de  tcitalitc,  eii  couserv;uil  ta  direction  jiriiuilivc, 
lunsi  que  liorclli  I'liv  iiit  tres-bieli  iudiijuc." 
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And  here  we  may  oh.serve  Lli;it  the  coiiiiition  of  uio- 
ry,  bt-iuL;  in  constant  i-fijuisitiun  day  and  night, 
•..lerciiJie  liif  nalunil  (ji-  .s|Hiiitaneoun  condition  oi' 
.  thorax  ;  whereas  tlio  condiiion  of  rigidity,  being 
:.,y  re(iiiired  when  Certain  particular  muscles  are  ))ut 
mo  unusually  strong  action,  is  a  U-m])orary  condition, 
duced  by  a  voluntary  efibrt,  and  maintaiualjle  only 

■■V,  I  think  tli:it,  wlicthcr '.villi  1  lullrr  wo  (•(iiisjilfr  Die  lirsl 

■  '  Ix-  tut<l,  iir  with  Cruvi  il!.ii.T  mliuit  its  nioljilily,  a  lew  vory 
:  le  coii.-iilfratioiis  will  he  sulliciuiit  to 

-,  that  it  i>  ahsiihituly  iiii!i.i-.-.ihli-  lijr  tlio 
.urn  !■)  ■' i>re*iTve  its  oriuin.;l  dirci.i iuii" 
._' the  re-;:ir:it(/ry  riiiitioii  ul' tlie  thorax, 
r  iveilhicT  in  tiiii  passaire  l  oiitemls. 
:  a  4  Jt//.  1  represent  the  spin;il  (Miliinin, 
J  the  .-teniimi,  c  d  the  lir.-t  viTtehni-stc  rnul 
.h  (short  arnl  almost  p(Tj)Cn'li<:LiI:.r  to  n  //j, 
n'l  e/the  li-^t  v<Tte!<ro-.-.tenial  rilj  (iun-^  and 
jnsidf.-rahly  incliiied  on  a  4). 
If  the  tirst  rih  i«  tixtd,  it  will  preveTit  the 
tfcmam  frurn  licentlini',  hut  will  allow  it  to 
(Ivancf:  at  its  lower  extremity  (to  a  liistanre 
•  -••n'iin'/on  the  extensihility  of  the  (-(jstal  // 
'  f),  i'y  tiiniintr  al^five  on  iJ,  a.-i  its  centre, 
;e.-crihin<j  htlow  tiie  sesnnent  f  //  of  a 

Any  two  [lO-itions  of  the  htenmni,  diiriiif,'  an  advanee  of 
;:irid,  wr.uM  represent  two  radii  of  |i:e  same  circle;  and, 
:ore,  could  not  he  parallel  to  each  other, 
on  the  other  hand,  the  lir-t  rih  tarns  ^  a 

-'  inspiration  on  its  vertebral  joint  (as  / 
Ihier  admits,  and  m  it  really  does),  its 
,r  eitremity  will  ascend  in  the  arc  d  h, 
-.  while  the  seventh  rili,  al-o  turning' at 
•:rtehral  artir.-iilation,  will  ascend  in  the 

■  '-•srTTin^  the  sternum  forward  and  uj)- 
:,  int/,  the  i<'<?ition  shown  hy  the  dotted 
^  i. 

arc",  d  k  and  /  i,  -A.,,  retirement  the 
•  in  which  the  in:(U  of  the  sierniim  will 
-tively  move.  ,\.,v.  it  i.,  ..;,own,  in  the 
-  irn,  that  these  path-  .,iro  r  very  considr  r- 

sfo  their  curvature  and  direition  ;  heint- 

t  se^nents  of  unc'|iial  circles,    liui,  if 
:id"  of  the  "t/;miim  advaic  e  un"'|ually, 
rjclination  of  thi.s  w,ne  must  nccci^arily  undergo  a  constant 
J':  during  the  motion.^  of  re  piralion. 
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fnr  ji  .hurt  tinie.  T„  produce  t!,is  temporary  ri-i.litv 
of  thorax,  we  lirst  expand  it  l.y  a  ,leep  ii.^piralio,; 
.iml  tlieu.  dosing  the  ,v/o///,,-  (or  aperture  of  tlie  wind- 
pipe put  the  nuiscles  of  expiration  into  action  so  as 
loreihly  to  compress  Ihe  air  witldn.     In  this  state  of 


,1  ■      ■•  ,,       ,  '  .     ,  JH  uns  siaie  ot 

thmgs,  the  elastic  force  of  the  condenst-d  air  ard 
the  tensum  of  the  ninscles  of  expiration,  oi.erate  as 
antagonist  forces,  cp.all.y  preventing  the  expansion 
and  the  contracli,,,,  of  tlie  tliorax.     This  explanation 


•         c        ,  ,  -  _i„,i,  i.-.\niana[ioii 

I.S  confanned  by  coninion  exi.erieiice.  Every  one  lias 
observed  that  in  talking  a  lea],,  striking  a  blow,  or  a-v 
other  violent  exertion  of  the  body,  the  breath  is  in- 
stinctively drawn  ill,  and/,,/,/,'  aild  that,  just  as  the 
action  IS  completed,  the  -lotlis  opon.s.  ali.l  the  air 
escapes  witli  an  atidiblo  rush,  which  proves  that  it  lias 
beeu  subjected  to  compression  within  the  lungs. 


CHAPTER  IV. 

01'"  Tilli  l'ELVI3. 

_  192.  The  pelvis  is  an  irregnl.'-.rlv  shaped,  osseous 
girdle  attached  to  the  lower  end  of  tlic  spinal  coliiniii, 
which  it  support.s,  and  rostiiig  below  on  the  tlii'di 
bones,  to  which  it  transmits  the  weiglit  of  the  trunk. 
It  is  interiiiedi.ate  in  si/.e  belw  eeii  '"the  cranium  and 
tliorax  ;  but  it  is  stronger,  and  iinire  ma.ssivelv  franu-d, 
tlian  either.  It  is  coiiipi.se<l,  in  the  adult",  of  four 
bones,  viz.,  (lie  two  ,«.s,(  in uominttUi.  K<y  liiiti ncli-huiiis, 
which  liiuiml  ithiterally  and  in  front,  ami  the  .M„'r««i 
a-ud  mcqix,  which  complete  it  behind.  The  two  l.'ittcr 
bones  form  ;i  continuous  line  with  the  spinal  column, 
of  which  they  are  universally  admitted  to  be  the 
degenerate  termination.  The  haunch  bears  the  same 
relation  to  the  leg,  that  the  shoulder  does  to  the  arm; 
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e:\ch  being  considoved  by  Cruveilhier,  and  many  other 
descriptive  anatomists,  as  the  first  diyision  ut'  the  cor- 
responding extremity  ;    'lut,  bj'   the  ti'auscendental 
anatomists,  as  a  porti'iu  nf  tlie  costal  series,  analogous 
to  the  lateral  arcs  of  the  thorax.*     We  must  again 
remind  the  student,  thai  the  division  of  the  skeleton, 
.  'ptcd  in  this  treatise,  is  intended  merely  to  itirnish 
-iniple  and  convenient  order  of  description,  not  to 
iicate  the  true  analogies  of  the  bones,  which  would 
^  _'i'est  an  arrangement  in  the  highest  degi'ee  para- 
xical  and  perplexing  to  the  beginner.    With  this 
-;Lion  we  may  proceed,  in  the  first  place,  to  describe 

'  The  transcendental  anatomists  rc:.''ar(l  llie  osseous  s-irdle 
~:.id  by  tlie  shouMer-l'lailes  and  eiillar-liones,  as  a  series  of 
'.'...•al  ribs,  uoaleseed,  and  oiher-.vise  nioditied,  to  ada|)t  tliem 
•  "he  sapfKirt  ot'ttie  arms.  The  upper  hall'  of  the  manubrium 
;n  tiieir  new,  a  conden.-eil  cervieal  stenuini,  arLieulatins'  with 
■  '-miea!  rib-.  uj-aiii  tliev  triiee  in  the  ossa  innominata, 
.  the  anieri'ir  porti  iu  of  the  lateral  mass  ol'  the  sacrum,  a 
r-^  <)t'-».'u;ral  ribs,  con*olid  !ted  into  a  mass,  and  coalescing-  with 

-  transverse  proc-esses  of  the  sacral  vcrtel-'r;e,  in  order  to  Ibrm  a 
'  in2  frarnewurli  fr,r  articulati(jn  with  the  lower  extretnil ies. 
••  ^^terniun  is  here  repre^ented  by  the  inter-puljic  hbro-carlilafre. 
■he  aii-fimen  these  iiarts  are  reduced  to  mere  vestiires ;  tlie 

aU^i  representin<^  the  sternum,  and  tlie  tendinous  intersec- 
-  of  the  rectus  beinir  indications  cjf  abdoniiual  ril)S.  These 
'■  -i,  fiup[x)rte  !  a-  tliey  are  by  the  most  comprehensive  inductii'U 
'  f:'-  (T'iju  e /n.p,.r:itive  airitotny,  sr'cm  to  me  to  ilcscrve  more 
•■  ition  than  is  b'-.-towed  on  them  by  the  medical  students  in 

-  coiintry;  for  v.-hl-li  re-son  it  is  that  the  ]ir(rscnl,  and  several 
•-■r  notice-,  of  the  ln:nsc'  iidental  philosnphy,  liavc  been  iniro- 
•:'!  into  thi.s  treari-e.— I  take  this  oppuriiuu'ly  nf  corrcctim;  an 
r -^-hiirh  h3.<  es -ap  mi'  in  spe  ikim,'  rif  the  transcendental 
•10  ,H  of  the  teeth,  noti-  (t;,  p  i'.',-  lUr,).  Tlic  teeth  are  vcsti(,'es, 
.!  the  -Itrmoid  Tikeieloii,  as  there  stded,  but  of  the  «///'Of-A«"^ 
■:fori,  ai  aub-equentlv  st.-ile.l  in  note  ('),  paf-'c  (!l!ll.  The 
.-ep^ncy  not  .«i  con-ideraljle  :is  it  ajipears  at  lirst  sif.'ht,  for 
epidermic  of  the  exterior  cutaieous  tcy^uinent  (wiiiru,  with 

ipl><-nd.ik'e-",  r'-prtieiit<  the  dermoid  sk'-le:onJ,  and  the-  cpitlu- 
..  ot  the  interior  riineoas  te:;.niieiit  fwhic-li,  svith  its  .'!|)pi-n- 

-'■  <,  rrprwnts  the  --planchnal  sk.-h  ton i,  are  iM.ntiimons  wi( li 
i  oth.-rat  Inf  oriticeof  (he  moulh  :-and  v.-lien  llie  iVoiil  tci  Ih 
V  up'in  the  line  of  j^.n' tion,  a.s  ;hcvdo  in  ni:.nv  ii,>lics,  ■  liey 

/  !^  referred  to  either  .-(k-leton  indilll-rentl-.-. 
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separate!)'  Uie  four  1  ones  of  the  pelvis  ;  iiv.d  secomll y,  to 
i-eview  the  cavity  wliich  tliey  form  by  their  coiij miction. 

OF  THE  SACnujr. 

193.  Tlie  sacrum  i-;  .1  Large,  pyramiilal  bone,  in- 
serted, like  a  wedge,  between  tlie  two  o.ssa  iiinumiiirita. 
It  forms  tlie  upper  and  back  ji;.rt  of  the  pelvis  :  ita  \ 
base  articulates  with  the  last  lumbar  vertebra  ;   its  ' 
apex,  which  is  directed  downward  and  forward,  unites 
with  the  coccyx.    It  is  originally  formed  in  five  sepa- 
rate pieces,  analogous  to  the  vertebriE  of  the  spine — of : 
wdiich,  in  fact,  the  sacro-coccj'geal  column  is  the  inferior: 
jirolongation.    At  the  age  of  15,  the  sacral  vertebrse 
(also  called  the /((/ac  vertebrae,  in  contradistinction  to 
the  .spinal  or  true  vertebrre)  begin  to  unite  ;  the  trana-  - 
verse  processes  are  blended  into  a  continuous  mass  on  1 
each  side,  and  the  joints  of  the  bodies  anchylose  ;  so 
that,  at  2o  years  of  age,  the  whole  series  is  consoli- 
dated into  a  single  bone. 

The  sacrum  is  curved  upon  itself,  so  as  to  be  convex  . 
behind,  concave  in  front.  In  the  natuial  position,  it; 
is  directed  obli(|uely  I'rom  above  downw.-ird  and  l;ack-  ■ 
wai'd,  so  as  to  fia'm  with  the  luniliar  vertebra^  a  pro-  i 
niinent  angle,  of  which  we  shall  have  occasion  to  speak  .1 
in  our  general  review  of  tlie  ]ieivis.  The  sacrum  pre-  I 
sents  four  surfaces,  a  basr,  an  a/nx,  anil  a  cmial.  I 

194.  SuiiFACics.    A  iiti  i-'inr.   Wore  exten-ive,  in  ge- 
neral, than  the  posterior,  wider  above  than  below,  . 
slightly  concave  in  tlie  transvci>e,  very  concave  in  the  ' 
longitudinal  dii'ection.   Jt  juvsents.  in  the  median  line,  . 
the  bodies  of  the  five  s.-icral  vertebra',  sc|);irated  by  four  r 
transverse  riil(/(S.    Kxteriial  to  these.  011  each  side,  . 
appear  four /((i/(.5,  leading  into  the  sacral  cnnal,  and  ana-  1 
logons  to  the  inter-vert'.  hral  foramina.  ("J.H  Exti.rnal 
to  these,  again,  is  the  anterior  surlai'e  of  the  liilmd  < 
mass  formed  by  the  conjoined  traiisver.'ie  pidcesses  of 
the  sacral  vcrtebra3.    Kxaniining  the.^c  objects  more 
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closelv.  we  obsen-e  that  the  bodies  tliminish  in  size 
from  above  downward  ;  that  the  uppermost  is  convex, 
the  others  nearly  plain,  irom  side  to  side  ;  and  that 
each  is  concave"  in  the  longitudinal  direction.  The 
hokj,  which  are  called  the  anterior  sacral  foramina, 
correspond  in  position  to  the  four  transverse  ridges 
(everv  rid_'e  having  a  hole  at  each  end).  The  two 
upper  holes,  on  each  side,  are  large  and  rounded  ;  the 
two  lower  are  smaller,  and  of  a  less  regular  form. 
Tbev  all  give  passage  to  nerves.*  Tlie  anterior  surface 
of  the  conjoined  transverse  process  is  smooth,  and 
traversed  by  four  wiile,  shallow  grooves,  leading  hori- 
zt^ntally  outward  from  the  anterior  sacral  foramina, 
an  1  lodging  the  nerves  which  those  foramina  transmit. 
The-e  grooves  are  separated  by  slight  horizontal  ridges, 
which  give  attachment  to  the  digitations  of  a  muscle. t 
Posterior.  This  surface  is  convex,  and  uneven.  It 
presents,  in  the  median  line,  the  rudimentary  sj^inous 
processes  of  the  sacral  vertebi  as.  Immediately  external 
to  these,  on  each  side,  are  the  lamince  ;  beyond  these 
appears  a  series  of  indistinct  tubercles,  representing 
the  articular  processes ;  close  on  the  outside  of  these 
are  the  posterior  sacral  foramina  ;  and  just  beyond 
these  is  another  row  of  tubercles,  which  represent  the 
extremities  of  the  transverse  processes,X  and  separate 

*  Anterior  brandies  of  sacral  nerves, 
t  i'Trifomii?. 

X  CiV|n.-;t  rcear'ls  these  orninonocs  as  the  representatives  of 
the  artiu'ilar  pnK.-ess(;s  of  the  spine,  and  makes  no  mention  of  tlie 
ta^J«^eles  wiijch  we  (with  (,'riiveilliier  and  otliers)  describe  as  rn- 
dirneritary  arijcular  prwes.^es.  lJut  tiio  relative  jiosition  of  tlie 
two  rows  of  tubercles,  (•le:rly  indicates,  1  think,  their  true 
analv.nf;"..  The  two  ).ro'esse:i'by  which  the  sacrum  articulates 
with  the  la.st  liirnbar  vertebra  al>ove,  and  the  curnun  aacralia,  by 
which  it  articulates  with  the  first  coccytreal  bone  lielow,  .are  ad- 
mitted on  all  hands  to  be  an;do:.'ou,s  to  artirular  processes.  Now 
the  tiiVKTf-les  described  in  the  text  a.s  arti'-ul  ir,  extend  in  a  direct 
line  fj'jtween  these  pro<'esses.  On  the  contrary,  the  liilicicli,s, 
which  ClfKinet,  dcs  -ribes  s.s  articular,  are  in  a  line  with  the  trmm- 
terin  ^tr'f  •■•"'■.^  of  the  lurnbar  vertebra',  and  half  an  inch  external 
to  the  ran'^e  of  articulatint,'  processes. 
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the  posterior  from  tliu  lateral  surface.    Of  the  spUious 
r>-oc(;,cs,  the  uppermost  is  usually  very  prominent,  and 
separate  from  the  otners.    Tlie  second,  the  third  and 
the  upper  half  of  the  fourth,  mute  to  form  a  tubercular 
ridge,  which  hecumes  less  proininent  as  it  descends 
and  (hsappears  opposite  the  middle  of  tlie  fourth  sacra'l 
vertebra.   Tlie  lower  half  of  the  fourth  sac'ral  vertebra 
and  the  whole  of  the  fifth,  are  dehcient  in  spinous 
process  and  laminie  :  so  tliat  the  sacial  eanal  is  here 
aid  open,   and  appears  as  a  wide  veriical  r/roore, 
bounded  on  each  side  by  a  tubercular  rhh/c.  '  These 
rid^res  are  formed  by  the  articular  processes  of  the 
fourth  and  HItli  sacral  vertebrre  :  tliev  iiroject  down- 
ward, under  the  name  of  curnua  sacral !ti,  or  /turns  of 
the  sacrum,  to  meet  coi-resjiondinr;  piocesses  of  the 
coccy.\-,  with  which  they  ultiinatelf  coalesce.  Beneath 
each  sacral  horn  is  a  notch,  whicirtransmits  a  nerve.* 
'J'he  laiiunrc  present   nothing  remarkable  ;  they  are 
long  and  thick  in  the  first  sacral  verteijra,  ami  defi- 
cient in  the  fiftli,  and  in  tlie  lower  half  of  the  fourth, 
as  we  liave  already  had  occasion  to  observe.    Of  tlie 
processes,  tlie  U]iperiiiost  pair  are  well  deve- 
lo|ied,  but  as  they  belong  to  the  base  of  the  sacrum 
their  description  is  deferred,   ill';))     The  second  and 
third  iiair  are  reijreseiiteil  by  small  indistinct  tubercles  ; 
the  fourth  pair  are  more  distinct,  and  contribute  to 
orm  the  ridges  that  bnimd  the  terminal  u'roove  of  the 
.sacral  canal  ;  the  Hflh  pair  also  contribute  to  those 
ridges,  and  are  iirolonncd  ilownwards   to  form  the 
sacral  horns.     The  yio.v/,  r/.,r  xti.'ni/  r'nramiiia,  four  on 
each  side,  lie  just  e.\teriial  to  the  liiberclcs  reiiresent- 
iiig  the  articular  jirocesses.    'fli.  v  are  e.xaetiv  opposite 
to  the  anterior  .sacral  for,-imin;i.  'hut  smaller,  and  jess 
regular  in  loriu.    Like  the  aiiteri.ir.  thev  cnmmunicate 
with  the  saer.-d  canal,  .■ind  serve  for  ilie  transmission 
of  iiervcs.t    'J'he  tubercles  which  represent  the  Iraiis- 


*  I'inii  siicral. 


t  I'e.^liTier  liviinrlu's  of  sncnil. 
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verse  processes,  nre  large,  and  give  attacliment  to 
stroLsr  ligaments.*  The  uppermost  pair  are  particu- 
larly distinct  ;  appearing,  one  on  eacli  side,  as  a  liori- 
zontal  tubercular  eminence  on  the  boundary  line  be- 
tween the  posterior  surface  and  the  base,  of  the 
siicrum.  The  space  between  the  transverse  and  spinous 
processes  is  concave  from  side  to  side,  and  forms  a 
channel,  continuous  with  the  vertebral  groove  of  the 
spine,  and  caDed  the  vtrtthral  groove  of  the  sacrum,  or, 
iii'jre  shortly,  the  sacral  groorc.  The  posterior  surface 
gives  attachtnent  to  several  muscles. t  Lateral .  This 
aspect  is  broad  above,  but  it  naiTows  into  a  mere  edge 
belijw.  It  presents,  superiorly,  a  rough,  semilunar 
surface,  directed  outward,  backward,  and  a  little 
downward,  for  articulation  with  a  corresponding  sur- 
face on  the  OS  innominatum.  This  surfiice  of  the 
Hacrum  is  sometimes  called  the  auricular,  or  car-slwjicd 
gurface.  It  is  bounded,  posteriorly,  by  some  rough 
derjressions,  for  the  attachment  of  strong  ligaments. + 
Lcneath  the  auricular  surface  is  an  uneven  edge, 
wiiich  gives  attachment  to  ligaments, §  and  presents, 
at  its  lowest  part,  a  deep  notch,  converted,  either  by  a 
ligament,  or  by  the  transverse  process  of  the  first 
coccygeal  vertebra,  (202)  into  a  hole,  which  transmits 
a  n'.rve.  [ 

v.)').  Ba.sk.  Tliis  aspect  is  directed  upward  and  for- 
ward. It  is  widest  transversely,  and  presents,  in  the 
median  lino,  an  oval  surface  exactly  resembling  the 
articular  surface  of  tlie  body  of  the  last  lumbar  ver- 
tebra, to  which  it  i.s joined  Ijy  the  intervention  of  the 
last,  interverteijral  fibro-cartilage.  Beliind  this  articular 
surface  aj/pears  the  up[)fcr  orifice  of  the  s«c?'u^  canal, 
•  Sarrvt'i.itif;. 

t  Thf;  «pin<iii.»  proi;f-a?CM  tHve  atdicliinMil  tn  llic  nponcurnsis  of 
the  l.'iri.'''irniis 'lorii ;  aii'l  tlx,'  s;i't;i1  (.toovi-s,  to  tin-  llcsliv  muss 
by  whi'-li  Ihf;  '*'V.T''>-I'iriiii;ili>*  jiiif!  loiij/issiiiiiiH  dnrsi  coiiiiiit'iicc, 
and  to  th'r  2^!uta;ws  rnaxiirms, 

X  Srufz-iii-v.  §  Saoro-sijiatic. 

[|  A rit<>nor  branch  of  fifth  Ha/:r;il. 
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large  and  triangular,  bounded,  in  front  by  tlie  body, 
and  behind  by  tlie  laiuinre,  of  tlie  first  saci-al  vertebra. 
Hehliid  this  orifice  is  seen  the  ii|:]ier  Ijorder  of  the 
.ipiimns  process  of  the  first  sacral  vertebi'a  ;  Icside  it\ 
appear  tlie  u]ipei-  ar/iruJiir  processes  of  the  first  sacral 
vei-tebra.  Each  of  these  processes  presents  an  oval, 
cartilaginous  surface,  concave- from  side  to  side,  jilane 
from  above  downward,  and  directed  backward,  inward, 
and  a  little  upward,  to  articulate  with  the  inferiori 
articular  process  of  the  last  luniliar  \ertcbra.  In 
front  of  each  articular  process  is  ii  void',  which,  with 
the  inferior  notch  of  the  last  lumbar  vertebra,  forms 
tlie  hist  intcrretii:hr<il  foramcv.  The  only  remaining 
objects  presenletl  by  tiiis  aspect  are  two  smooth,  triaa-i 
gular  surfaces,  concave  transversely,  convex  from 
before  backward,  extending  outward,  one  on  each  side, 
from  the  central  articular  surface  of  the  base,  to  be- 
come continuous,  in  the  united  pelvic-,  witli  the  in- 
ternal iliac  fossa  of  the  os  innominatum.  These 
surfaces  are  sonielimes  c.dleii  the  »Z'e  of  the  sacrum ; 
the  rounded  angle,  formed  Ijy  their  junction  witli  the 
anterior  surface,  is  continuous  with  the  linett  iUopec- 
liiica  of  the  os  innominatum  ("iOi)),  and  forms  part  of 
the  brim  of  the  true  pelvis  ("218). 

19(j.  ArEX.  Is  ilirected  downward  and  a  little  for-' 
ward,  and  presents  only  a  concave,  oval  surface,  for' 
articulation  with  the  coccj'x. 

197.  S.^cit.M-  C.VN'.vL.  Large  and  triangular  above,  I 
.small,  and  flattened  from  before  liackward  below.  It 
follows  the  curve  of  the  sacrum,  is  coiitituuuis  above  j 
with  the  vertebral  canal,  and  is  reduced  below  to  a 
groove,  by  the  dclicieiicy  of  its  posteriin-  w.-ill  between 
the  s.'icral  horns.    In  the  recent  suliject,  however,  I 
this  groove  is  converted  into  a  c;tn,al  liy  ligamentous  I 
iilires,  which  extend  between  the  coriiua.     Tlie  .s.'icral • 
canal  lodges  nerves,*  and  its  walls  are  perforated  by; 
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the  anterior  and  posterior  sacral  foramina,  through 
wbich  those  nerves  pass  out. 

lyS.  Stkuctl'ke.  Liyht  and  spongy  witliin,  in- 
vested bv  a  thin  layer  of  compact  tissue  externally. 
L>EVELOPMENT.  Each  of  the  three  upper  sacr;d  ver- 
tebne  is  developed  by  five  ossiHc  points,  one  fui-  the 
body,  two  for  the  lammte,  two  for  the  lateral  masses 
which  rei)rLsent  tlie  transverse  processes.  The  two 
lowest  sacral  vertebra;  are  developed  by  three  points 
each,  one  for  the  body,  two  for  tlie  lateral  masses. 
'JTie  articular  surfaces  of  the  l)ody  of  every  sacral 
vertebra,  and  the  two  auricular  surfaces  of  the  sacrum, 
are  developed  separately,  each  as  a  tliin  plate,  which 
subsequently  unites  with  the  rest  of  the  bone.  Each 
of  these  twelve  epiphyses  is  developed  by  a  separate 
point,  which,  with  the  twenty-one  before-mentioned, 
ma.ke  up  the  number  of  thirly-three  ossific  points  for 
the  sacrum.  Articclations.  With  the  last  lumbar 
vertebra,  the  ossa  innominata,  and  the  coccyx. 

CURVATURE  OF  THE  SACRD.M. 

lOf'.  Tlie  sacrum  is  somewliat  wider  in  the  female 
than  in  the  male.  Its  relative  curvature  in  the  two 
sexes  is  a  sulijoct  upon  which  contradictory  opinions 
have  b'.-en  ih.-livered  Ijy  anatomists  of  iiigh  authority. 
Clo'juet  says  that  the  female  sacrum  is  more  cui-ved 
than  tSial  of  tiic  male.  (Jtliers  maintain  a  directly 
opposite  oiiinion.  Cruveilhier  states  that  he  has 
examiiied  ti:<j  sacrum  in  many  male  and  female 
subj-jc'.-f,  witiioul  fimiing  any  diH'erence  sufficiently 
pronouiiced  and  coristaul,  to  be  taken  as  characteristic 
of  the  S'jxcs. 

As  this  is  a  '•jU'.-^'ioii  of  con^idcralde  interest  to  the 
pr,«;tition';r3  of  midwifery,  1  have  endoavourud,  by 
ern[)l  >yin^  an  cx.act  mode  of  rneasurcmiMit,  to  ai'rive 
at  a  c<>rr';Ct  deci.sion  on  this  point,  and  shall  horn  statu 
brifjfly  the  method  and  the  re-,ull.s  of  my  ob.-icrvalions. 
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A  iiariMw  strli)  of  slieet  lead  was  pressed  against  the 
anterior  auH'ace  of  tlie  bonu,  so  as  to  receive  its  exac; 
curvature  in  the  median  line.  Tlie  lead  was  tlien  laic 
edgeways  on  a  slieet  of  paper,  and  its  curve  was  tracec 
Nvith  a  pencil.  The  annexed  diagram  exhibits  curveL 
lines  obtained  in  tld.s  manner,  from  the  sacra  ol 
four  male  and  four  ftmale  pelves,  belonging  to  the 
museum  of  King's  College.  An  e.xtensive  series  ol 
similar  observations  gave  tlie  following  general  con-; 
elusions  : — 

1.  The  curvature  of  the  female  .sacrum  belongs, 
chiefly  to  the  lower  half  of  the  bone.  The  upper  hali, 
is  nearly  sti'aight.  2.  The  male  sacrum  is,  on  an 
average,  more  curved  than  that  of  the  female,  and  its 
curvature  is  more  equally  distributed  over  its  wholel 
length.  3.  The  male  sacrum,  in  many  instances,; 
a|iproximates  in  its  form  to  that  of  the"  female,  bufc 
the  female  sacrum  rarely  presents  the  characters- 
proper  to  the  male.  Thus,  it  is  much  more  commoni 
to  find  a  very  straight  sacrum  in  a  male  subject,  thani 
one  that  is  very  much  curved  in  a  female.  (Fig.  9,  ini 
the  diagram,  represents  the  curvature  of  the  straightest- 
male  sacrum  I  have  ever  met  with). 

The  curvature  of  the  sacrum  is  liable  to  be  changedi 
after  birth  by  pre.ssure.     A  dealer  in  bones,  who  ob-i 
tains  his  supplies  from  a  French  military  hospital, 
informs  me  that  the  skeleton  of  a  horse-sohlier  may 
generally  be  distinguished  from  that  of  a  Ibot-suldier, 
by  the  more  sudden  curvature  of  the  sacrum. 

OF  THE  COCCYX. 

200.  A  series  of  four,  sometimes  five,  small  vov- 
tebrre,  resembling  those  of  the  sacrum,  but  still  more 
degenerate  and  rudimentary.  Uniting  successively 
with  each  other,  these  coccygeal  vertebra;  form,  in 
the  adult,  a  single  Imne,  of  a  Iriangular  form,  articu- 
lated by  its  base  to  the  apex  of  the  sacrum,  with  wliich 
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nkimatelv  contracts  an  osseous  union  ;  so  th.'it,  at 
ate  a.;e,  "the  entire  sacro-coccygeal  column  tbi-nis 
tone  hone.  TLe  coccyx  is  a  vestige,  in  tlje  human 
;e,  of  tlie  tail  of  quadruiieds.  It  presents  for  exami- 
:ion  two  narjacts,  two  lateral  bunhrs,  a  base,  and  an 
tx. 

201.  SrRF.A.CES.  Anterior.  Smooth,  slightly  con- 
.-e,  forming  a  curve  continuous  with  that  of  the 
;nim,  marked  with  three  transverse  groooes,  indi- 
dn"  the  junction  of  the  coccygeal  vertebrae.  It  is 
.•ered  t»y  a  liirament,*  and  supports  a  portion  of  the 
aentary  canal. +  Posterior.  Convex,  marked  with 
•Dsrerse  ;/roovts  like  those  of  the  anterior  surface, 
d  also  with  two  rows  of  tubercles,  which  represent 
i  articular  processes  of  the  coccygeal  vertebrEe.  The 
permost  pair  of  these  tubercles  are  prolonged  up- 
.rd,  to  meet  the  descending  articular  processes  of 
;  la^t  sacral  vertebrae  ;  and  as  the  latter  processes 

called  the  cornua  of  the  sacrum,  so  are  these  de- 
minaled  the  cornua  of  the  cocrijx.  The  cornua  of 
i  aacnuu  and  coccjtc,  together  with  the  bodies  of 
s  false  vertebrie,  to  which  they  respectively  belong, 
mplete  a  p  vir  of  foramina,  which  transmit  each  a 
rve.:^  The  coccygeal  vertebra?  are  destitute  of 
nitiae  and  .spinous  processes,  and  consequently  also 
vertebral  canal,  and  intervertebral  foramina.  This 
rface  of  the  coccyx  is  covered  by  a  ligament,  §  and 
ford.s  insertion  to  part  of  two  largerauscles.il 

202.  L\lYA'..\l.  Boi'.DEKS.  Thin  and  uneven,  prc- 
nting,  alt-jrnately,  eraiaenccs,  which  correspond  to 
e  tran.sver.-ie  procftHses  of  the  .spine,  and  -iiotchen,  which 
dicate  the  original  .seiiaration  of  the  coccygeal  ver- 
'■         The  tran.Hverse  [irocesses  of  the  first  coccygeal 

-:''.rff:  .If;  long,  and  flattened  from  before  backward, 
frviuently  curve  U[)ward,  and  join  the  lateral 

*  Anterior  f<f:rf)-<j'«;(,-yi'cal.  t  IIm  I urn. 

;  Fifth  sat-rah  5  Posterior  sai.Ti;-coc(  j'gcal. 

II  Glut^.i  rnj.xiiiii. 
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masses  of  Uie  sacniui,  so  as  to  enclnse  on  each  sif'e 
lonimeii,  vvhicli  t;aiisniits  a  nerve.*  The  iransvers, 
l.rocessen  ol  the  .second  oocc^y-eal  vertebra  are  mucl 
smaller,  and  those  of  the  third  and  fourth  are  of  ei 
quite  deficient.  Indeed,  the  last  two  pieces  of  tht 
coccyx  are,  m  general,  mere  rudimentary  nodules  of 
hone,  without  distinct  processes  or  raarkiii<T.s  of  anj 
kind.  The  lateral  borders  of  the  coccy.x  aiv°e  attach- 
ment to  hgamentsf  and  niuscles.+       '  ° 

203.  Ba.se.  Presents  an  oval  surface,  which  arti-' 
dilates,  by  aiiiiildarthrosis,  with  the  extremity  of  the 
sacrum.  Normally,  the  coccyx  forms  a  continuous, 
line  with  the  s.-icrum,  prolonging  its  curv.-iture  for- 
ward; but  it  is  .sometimes  turned  upward  by  the 
pressure  of  sitting,  so  as  to  form  a  right  or  even  an 
acute  angle,  with  the  sacrum. 

204.  Api-  x.  .Sometimes  tubercular,  sometimes  bifid 
sometimes  deflected  to  the  right  or  left  of  tlie  medi.au : 
line.    It  gives  attachment  to  a  teiidon,§  and  to  some 
muscular  fibres.  || 

205.  STRUCTUiiu.  Of  .spongy  tissue,  enveloped  in 
a  very  thin  layer  of  compact.  Development.  By 
four  points,  one  for  each  ]>iece.  The  u]iper  pieces  are 
sometimes  developed,  e.ach  by  two  lateral  points,  which 
unite  in  the  median  line.  Akticulatiox.  With  the 
sacrum  only. 


OF  THE  CS  INNOMrN'ATU.\r,   OH  HAUNCH  BONE. 

206.  An  invgnhirly  shaped,  unsymmetrical  bone, 
articulated  behind  with  the  sacrum, 'in  front  wilh  its 
fellow  of  tlie  opposite  side,  and  forming  the  anterior 
and  lateral  bouiulary  of  the  pelvis.     It  Ts  the  largest 

*  Antprior  liram-li  ol'lil'lh  .■iiicnil 

t  Sa.T„-s.u,ti..  J  Isdiio.oocrjsci. 

5  Li'iilral  (ell. Ion  nl  sphiiu'd'r  ani  exlcnuis. 
II  i'ostorior  liLirus  ol'lcvatoros  am. 
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the  fl;it  bones,  and  serves  as  a  fulcrum  to  the  lower 
:treniity. 

The  haunch  bone  presents,  near  the  middle  of  its 
uer  asnect,  a  large  cup-like  socket,  for  articulation 
ich  the' head  of  the  thii,-h  bone.  From  this  socket, 
.  from  a  centre,  diverge  three  .^itrong  brunches  of 
,ne — viz.,  the  ilium,  the  Ischium,  and  the  pubis, 
he  ilium  runs  from  the  socket  upward  and  backward, 
:panding  into  a  w-ide,  fan-like  plate.  'I'he  ^iubes  run.s 
oin  the  socket  horizontally  inward,  for  about  two 
ches.  and  thsti,  making  a  sudden  turn,  called  the 
■i(/le  of  til e  pubes,  runs  downward  for  about  the  same 
stance.  The  ischium  passes  from  the  socket  down- 
ard,  for  about  an  inch  and  a  half,  expands  into  a 
.rge  tuhtrositij,  and  then,  curving  upward,  joins  the 
iscendiug  portion  of  the  pubes,  so  as  to  enclose  with 

a  lar^d  5]jace  called  the  obtui-ator  foramen.  These 
iree  portions  of  the  os  innominatum  are  originally 
iveloped  a.s  separate  bones  ;  and  the  socket,  from 
hich  they  diverge,  is  itself  formed  by  their  union, 
hat  part  of  each  bone  which  contributes  to  the 
icket  (t'igether  with  the  portion  immediately  adja- 
;nt),  is  called  its  h'jdtj.  'I'he  expanded  portion  of  the 
•urn  is  called  it.s  a/a.  The  descending  poition  of  the 
Qbea  i.s  called  its  ramua;  and  the  same  name  is  ap- 
.ied  to  the  ascending  portion  of  the  ischium.  The 
'jint  of  junction  between  the  ramus  of  the  pubes,  and 
le  ramus  of  the  i.schium,  is  indicated,  in  the  adult,  by 

rough  tjminence.  The  hues  of  junction  between  the 
iree  bones  m  the  acetabulum,  are  frci(ueiilly  not  dis- 
ngui.shaljie  in  the  adult ;  Imt  we  shall  suljseiiucntly 
ate  the  projiortion  which  each  bone  contriliutes  to 
lat  cavity.  Tlio  .studmt  should  further  observe, 
afore  cornrneiicing  the  minute  examination  of  thu 
aunch  bone,  that  il.i  middle  jKjrtion,  which  supports 
le  socket,  \h  narrow,  and  twisted  in  such  a  manner 
lat  the  inner  .surface  of  the  bone  looks  furu-ariL  up- 
■ard  and  inward,  above,  where  it  belongs  to  the  ilium  ; 
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bad-ward  upward  ,urI  inward,  bek,u-,  wliere  it  beloni 
to  the  [julies  iuid  i.sfliiiiin. 

207.  Tlie  OS  iiiiKiiiiiiiatum,  coii.siflered  a.s  a  whol 
presents  fur  e.xaminatioa  two  bnrdcrs  and  four  sit 
faces. 

203  Borders.  Siqicnor.  Thi.s  border  is  called  th 
CMst.  of  the  i/uim.  It  is  curved  so  a.-i  to  appear  coi 
vex  when  loolved  at  sideways;  alternately  couve 
and  concave,  lilie  an  italic/,  when  surveyed  from  aliovt 
It  IS  thick,  (■specially  towards  tlie  e.xtreiuities,  so  that  ' 
may  be  described  as  having  an  internal  and  an  exterm 
lip,  separated  by  a  uanow  inlcrvul.  Each  of  thes 
three  divisions  gives  attachment  to  muscles.*  Th 
crest  of  the  ilium  terminates  at  each  end  in  a  prom 
nent  angle.  Tlie  anterior  of  these  angles  is  called  tb 
auld-inr  superior  spinons  pruccss  of  the  ilium  ;  it  ma 
be  felt  distinctly  under  the  integuments  during  life 
It  gives  attachment  to  two  musclesf  and  a  ligament.: 
The  jiosterior  angle,  which  is  larger  .and  thicker  tha 
the  anterior,  is  called  the  posterior  superior  spinot. 
process  of  the  ilium  ;  it  gives  attacliment  internally  t 
strong  ligaments. g  Anterior.  This  border  is  irregu 
larly  concave;  its  outer  half,  which  belongs  to  thi 
ilium,  IS  inclined  from  above  downward  anil  inward 
its  inner  half,  which  is  formed  by  the  body  of  th 
pubes,  is  horizontal.  It  forms,  by  its  junction  wit; 
the  cre.st,  the  angle  that  has  just  been  described  a 
thti  autcrior  superior  spinous  jirocess  of  the  ilium.  I 
presents,  just  below  this  process,  a  uotc/i.  which  give 
attachment  to  a  muscle, ||  and  transmits  a  uerve.' 
Below  the  notch  there  is  another  prominence,  calle 

♦  Oiiln-lip.  OI>liinius  I'xU'rmis  :ib(l(iniinis  in  frniil,  l:iiisfiniu 
doi-si  liL'liiiiil,  liiscia  hilii  in  lis  wlidk.  Irnu'lli.  Ijiiier  lip.  'i'raib 
vcrsalis  ul)(lominis  in  IVoni,  ,|uii(lr:itus  liniiliormii  hi'liiiui.  Iiitfi 
Till  liclicaoi  tlic  lips.  (Ilili,|im.<  imt'vmis  in  IVonI,  croclor  .'pim 
bi'liind. 

t  'I'lMisor  v.'ifriiia'  I'onioris,  ami  p.'irt  of  siirlnrius. 

%  l'<in|i:n-rs.  jj  Lnii;;  inid  ."ilioi-t  .'^aoro-iliac. 

U  Sartorius.  \  i;sU'nua  cut:meoiis. 
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15  anterior  inftrior  sjiiiioiis  pruress  of  the  i/ium,  to 
hich  a  temlon*  is  attached.  Below,  and  internal  to 
lis  notch,  appears  a  wide  sliallovv  groove,  over  wliich 
tendont  slides.  This  groove  is  bounded  internally 
T  a  rough  eminence,  called  the  ilio-pectineal  eminence, 
•faich  indicates  the  junction  of  the  pubes  and  the 
ium,  and  gives  insertion  to  a  muscle. ^  Furtlier  in- 
•ard  is  the  smooth,  triangular,  upper  surface  of  tlie 
o<iy  of  the  pubes,  wider  externally  than  internally, 
nd  limited  behind  by  a  .sharp  edge,  which  forms  the 
dbicponiou  of  the //««t  ilio-pcclinca.  (209)  At  the 
iner  end  of  this  surface  is  seen  a  short  horizontal 
dge,  which  attaches  several  muscles,  §  and  is  called 

16  crest  of  the  jjuJks.  This  ridge  termin.ates  inter- 
ally  at  the  any/e  of  the  puhcs  (formed  by  the  junction 
f  the  body  and  the  ramus),  and  e.xternally  at  a 
ibercle,  called  the  spine  of  the  pubes,  which  projects 
)rwar'l,  and  gives  attachment  to  a  ligament.  ||  In- 
rrir/r.  Extend?  fmm  the  angle  of  the  pulies  to  the 
iberosity  of  the  ischium.  Its  upper  third  is  vertical, 
nd  presents  an  oval,  uneven  surlace,  which  i.s  united 
>  the  .similar  .surface  of  the  opposite  bone,  by  the 
iterv-ention  of  a  fibro-cartilago  ;  fonning  the  arti- 
jlation  called  the  .v/wplii/.s-ig  puljin.  This  articular 
irfece  oft';n  presents  eight  or  nine  transverse  riikres, 
;par:tte'l  by  grooves.  In  a  few  .sijerimens  I  have^ob- 
iryed,  instea/1  of  ridges,  a  series  of  nipple-shaped 
minences  regularly  arranged  in  horizontal  rows,  of 
>ree  or  four  each.  Tliis  curious  sti-ucture,  which 
natornical  writers  have  not  hitherto  described,  is 
oublless  intended  to  enable  the  inter|iubic  fibro  car- 
lage,  by  .ending  in  its  fibres  between  those  mastoid 

•  Htrai/ht  t,  n<|r,ri  (,f  wtim  ftlio  .  xtfrn.-il  t-n.loii  ol  wlii.  li  is 
Mfth'-'l  h,  -.,rri...  irT<".'>ihritics.;i,,*t  ril,.,v.-  tla-  n.cl.il,iiliu„j 
t  l.nit<:.l  t(-T.':.,l,  o<  \\\-M-:\*  illtcnill.-,  nilr'lius 

5  K<!..t.i.  3;„l„mi:ii^  ,inrl  pyramirj.ilis,  pari,  ol'  (,!,liuini-i 
it'frnin,  and  ir.in.iv(:rsali.i. 


]9-l  OS  TNNOMI.NATUM,  OH  HAU.NXII  BONK. 


tubercles,  to  take  a  firmer  hold  of  the  bone.  T 
remainder  of  tlie  inferior  margin  slujies  downward  ;u 
outward,  and  forms,  with  the  corresponding  margin 
the  opposite  bone,  the  pubic  arch.    This  margin 
nearly  straight  in  the  male  ;  in  the  female  it  is  ci 
cave,  more  obliquely  placed,  and  turned  somewh 
forward,  so  an  to  present  a  smootli  surface,  rather  tli: 
a  sharp  edge,  towards  the  pubic  interval.   This  boni 
attaches,  superiorly  a  muscle,*  interiorly  a  i)art  of  t 
organs  of  generation  f    Posterior.    This  border  ■ 
tends  from  the  posterior  superior  spinous  yirocess  of  i 
ilium  to  the  tuberosity  of  the  iscliium.    It  is  excei 
ingly  uneven.     It  presents,  immediately  below  t 
posterior  superior  spinous  process  of  the  ilium,  a  sni- 
notch;  and  below  this  again,  a  small  thin  eniineii 
called  the  posterior  inferior  spinous  process  of  the  Hit: 
Below  this  is  a  very  l.-irge  deep  notch,  called  the  r/r 
sciatic  notch,  which  transmits  a  mu.'rclc^  nerves, S  ;n 
vessels, §  and  contributes  to  form  what  the  student  w 
hereafter  know  as  the  (/rcai  sciatic  hole.    This  notch 
bounded  below  by  a  sliarp  triangular  eminence,  call 
the  spinous  jiroccss  of  the  ischium.     It  is  direct< 
downward,  backward,  and  inward,  and  gives  attac 
ment  to  musclesll  and  ligaments."!    Beneath  tliis  iir 
cess  is  observed  tlie  lesser  sciatic  notch,  a  suion 
depression  over  whicli  a  tendon**  turns  ;  it  is  coven 
in  the  recent  state,  wilh  cartilage,  and  contributes 
form  the  lesser  sciatic  foramen.     Lielow  this  mui 
there  is  a  broad  rough  eminence,  situated  at  i 
junction  of  the  ]JostL'rior  and  inferior  borders,  ai 
called  the  tuberositi/  of  Ihc  ischium.    Tins  tuberosi; 
like  the  crest  of  the  ilium,  luis  two  lips,  and  an  ) 
termediate  rough  surface,  each  giving  attachment 

»  Gracilis. 

t  Cms  ami  t'roi'lur,  in  tin'  iiialo,  elituriili.i  in  Ilie  loiuatt' 
I  I'vriliirmis. 

§  ( liiita-al,  sciatii'.  and  inlt'rna!  inulii-. 
j]  CiomoIUis  sniHM-i(tr,  levator  aui.  and  i.-ioliio-coiN'ycreus. 
Lessijv  sacru-.si.'iatit'.  That  ul' the  obtaralor  interna 
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nuscles.*  The  inner  lip  of  the  tuberosit}',  and  the 
orrespouiling  eilge  of  the  ascending  ramus  of  the 
ichiun),  ])roject  backward  a  little  into  the  cavity  uf  tiie 
lelvis,  so  as  to  form  a  slight  gi-oove,  which  is  deepened 
D  the  recent  subject  by  a  ligameiit,i-  and  lodges  im- 
lortant  vessels  and  nerves.  J  The  tuberosity  of  tiie 
schium  forms  the  lowest  angle  of  the  os  innominatani, 
.nd  is  the  part  upon  which  we  rest  in  sitting. 

209.  .Si:p.FACE.s.  Interior  or  Pelvic.  Presents,  pos- 
eriorly,  some  rough  depressions  for  tlie  insertion  of 
■gaments.i  and,  in  front  of  these,  a  semilunar  surface, 
fhich  articuhites  with  the  auricular  surface  of  the 
acrum.  The  remainder  of  this  aspect  is  divided  into 
wo  portions  ijy  a  curved  line,  which  runs  forward 
rum  the  articular  surface  just  mentioned,  to  the  spine 
f  the  pubes.  This  is  tlie  /inea  ilio-pccfi aca.  That 
art  of  it  which  belongs  to  the  ilium  is  rounded,  but 
he  pubic  portion  is  very  sharp,  and  gives  attachment 
0  two  muscles,  and  a  ligament.^  Above  this  line 
here  is  a  smooth,  concave  surface,  directed  forward, 
pward,  and  inward,  perforated  near  the  middle  by 
he  foratnen  for  the  niedullan/  artery,  and  filled  in  the 
scent  Hfit'j  bv  a  large  muscle.**  It  is  called  the  m- 
Tn«/  l.'.iac  fo.wt,  or  ven/e,-  of  tlie  iiium,  and,  as  we 
hall  aftorwards  ."C';,  belongs  t>.  the  false  pelvis.  J3elow 
.le  linea  ilio- pectinea  we  find,  [losteriorl}-,  a  smooth 
oncave  surface,  covered,  in  tlic  recent  subject,  by  two 
iiHclfcs  ;t+  and,  in  front  oF  this,  tlie  ohlarulur foramen . 
"his  hole  i.H  largo,  and  of  an  oval  shape,  in  the  male  : 
mailer,  and  Iriatjgular,  with  rounded  angles,  in  the 

•  O-ilfT  lip.   Qiir"l.-:i'H.'i,  .nnil  ;i<!'Ui'.-for  nmu'ima.    In.i'-,-  11,, 
-i.ffTior  i'l-rncllii'!,  :in<l  tr;iii:n-<;r-t  ills  pfrin:i-i  rnus.-lcs,  aii.l  -rent 
• 'Jf.-i.i'ic  li:.'-.m<.-Tit.     Inlr-rmfluilr.  „„rfirr,     [.(jni:  \n-Ii[  of 
s<T(i!ti:n'li'i'^ii->,  r.;if|  s.-mimi-iiiliranomis. 
^  A  f.ro':>;!<-*  of  tin;  -.-r-Mli  r    :( To-.-.(.iu:  ii;  li;.'airiiTit. 
:  I'"'".''-  ■    §  S:»T.,-s.'i.-Uic. 

I'-'rt  "f  iwoM  purvii.H.        *I  (jiii,l;criiaiif». 
llM<ii«  int'  nmi. 
tt  Ol/tii.-alor  inj  .-nni.s,  anil  l(:v:-tor 
0  2 
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friiiale.  ll  lias  a  tliin,  uneven  ciicuiiirurence,  int' 
rupted  at  the  ii|i;iorancl  outer  jiart  hy  a  groove,  call 
the  iji-diire  of  the  obturator  foramen,  wliiuh  passes,  fr^ 
the  interior  of  the  pelvis,  forward,  inward,  and  a  lit 
downward,  and  serves  to  transmit  vessels,  and 
nerve.*  The  greatest  diameter  of  the  obturator  L 
is  directed  downward  and  outward.  In  the  rec- 
subject  it  is  closed  by  a  fibrous  mendirane,  except 
the  groove.  Eaeli  surface  of  tlie  membrane  gi\ 
attachment  to  a  muscle. f  The  obturator  foramen  '| 
bounded,  above,  by  the  liody  of  the  pubes  ;  below  a 
externally,  by  the  body  of  the  iscliiinn  :  internally, 
the  united  rami  of  the  ischium  and  piiljes.  Exlir, 
The  ]iosterior  and  ujijier  jiart  of  this  surface  k" 
backiiarit,  downward,  and  (uilwani  :  while  its  ■ 
terior  and  infei  inr  pni-tion  is  directed /((rcfnv/,  do« 
■ward,  ami  niiUviird.  Posteriorly,  it  ]iresents  t 
smooth,  e.xteriial  surlace  of  tlie  ilium,  which  undulat 
so  as  to  be  concave  behind,  and  slightly  convex 
front.  This  surlace,  wliicli  is  called  the  </"rf:inii  of  • 
ilivm,  or  the  external  iliac  /".■■■.«((,  is  traversed  liy  tin 
curved  lines,  called  the  fuverinr,  'iniildle,  and  infer r 
scviicireular  lines  of  tlie  ilii'rn.  The  .^njnrior  ,s'i  / 
circular  line  commences  at  the  crest  of  the  ilium,  t^ 
inclies  in  front  of  its  posterior  extremity,  and  ru 
downward,  to  tei  niinale  at  the  back  part  of  the  gn 
sciatic  notcli,  just  in  front  of  the  jiosterinr  infer 
spinotis  process.  Its  tip]ier  (extremity  is  well  mark^ 
but  it  becomes  iiidislim  t,  often  quite  im]ierce]itil 
below.  Letweeii  this  line  and  the  outer  lip  of  the  en 
lies  a  narrow  rough  surface,  which  gives  attaching 
to  part  of  a  large  muscle. ^  The  mithlle  mniieirnr 
line  is  the  longest,  and  most  distinctly  marked,  of  i 
three.    It  commences  at  the  crest  of  the  iliuiii,  t\ 

*  Obtiirntin-  vessels  ;mil  iirvvi'. 

t  The  posterior suiiiire  tutlie  nlitin':iliiriiuernus.  Tliei.iitev 
Burl'iiee  to  the  oblur;iler  exlenius. 
J  Ulutieus  niiLNimus. 
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nches  behind  the  anterior  superior  spinous  process,  and 
unsfrom  thence  backward  and  downward,  to  terminate 
t  the  posterior  part  of  the  great  sciatic  notch.  The 
njerior  semicircular  line  commences  at  the  anterior 
uferior  spinous  process,  or  at  the  notcli  just  above  it, 
.nd  runs  from  thence  backward  and  downward  to  tlie 
.nterior  part  of  the  great  sciatic  notch.  Tliese  lines 
ive  origin  to  the  apimeurotic  fibres  of  three  muscles, 
nd  the  intervening  surfaces  give  origin  to  tlieir  flesliy 
•.bres.* 

Proceeding  downward  and  forward  from  the  iliac 
issa,  we  come  to  tlie  cotijluid  cavil i),  or  acetabidam,  a 
emispherical,  articular  excavation,  about  two  inches 
nd  a  half  in  diameter,  directed  downward,  outward, 
nd  forward,  covered  with  cartilage,  except  at  a  large 
ongh  depression  at  the  bottom,  and  circumscribed  by 

prominent  uneven  margin,  which  is  interrupted  in- 
Jmally  by  a  deep  notch,  called  the  cofi/loid  notch. 
'Ilia  cavity  is  articulated  with  the  head  of  the  femur, 
circumference  supports  a  fibro  cartilaginous  brim, 

hich  deepens  the  cavity,  and  contracts  its  oridce. 
'he  C'lti/loid  notch  gives  attachment,  by  its  borders,  to 

*  The  s;liit»:n.s  maximus  h  Httached  to  tlie  upper  curved  line, 
vl  to  the  small  surlaoe  ttetwecn  it  anil  the  erest  of  the  ilium, 
he  gliita.-u.s  intdius  is  att.irhe'l  to  the  niiilille  curved  line,  and  to 
le  rorfaf'e  f,<;f.vf;tn  it  and  the  upper  eurved  line.  The  <,'lut;eu3 
inmin.< ari.'^ox  frornthe  iiif'eriur  eurved  liiw,  anil  from  the  surl'aee 
:tween  it  and  the  middle  eurved  line.  Tlie  surl'.iee  lictween  the 
■w'Teiir«;d  line  and  the  aei-taljuluin,  is  eiivered  bv  the  fjlut;cus 
inimns.  hut  d'x.-s  not  trive  oriu'in  to  its  lihres.  these  three 
irved  lines,  the  freneh  anatomists  in  general  reeiiifnise  only  the 
V)  npp^r;  whilethe  Kn-.dish  anatomists, on  the  eontrary.  usii.-illy 
.;"erilie  only  the  two  lower.  What  we  h.ave  here  descrihCd  as  the 
i'W/<  line,  is  e-alied  the  l',irrr  hy  Cioipiet  and  Cruveilhicr,  and 
le  iipp^r  \,y  f^uain.  To  inerease  the  amhiiruily  thus  ere.ated, 
le  npp<-r  and  middle  lini.-s  have  sometimes  lioth  heen  descTihed 

•  snperior,  in  diirerent  parts  of  the  same  wiirk  (eonipare,  for 
''anee.  paifcs  i'/i  and  i'ii  of  the  Onldhi  IjIkm-I'it).  'I'hese  ilisere- 
■ncies  ar.:  of  no  ^.T'at  importanee  in  I hein'-elvcs,  hut  th' y  are 
(•■ly  to  misUnrl  the  student  as  to  the  attaehment  of  tlie  (.-liitieal 
aseles;  for  which  renson  it  i.s  that  they  are  here  pointed  out. 


* 
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llie  iutev-articiilar  ligament  :*  it  is  converted  iiitoaliole 
by  tlie-  fibro-cartilage  of  tlie  brim,  which  stretches 
across  it  lilve  a  bridge.  The  hole  thus  I'oruied  trans- 
mits nutrient  vessels  into  the  joint.  The  non-articular 
dejiression  extends  li'om  the  cotyloid  notch  to  the 
centre  of  the  cavity.  Il  presents  several  nutrient  fora- 
mina, and  lodges  a  fatty  substance, t  the  use  of  whioli 
is  iniknown.  The  acelaliulum  is  formed  in  front  by 
the  pubes,  below  by  the  ischium,  and  above  by  tlie 
ilium  ;  the  pubes  contriluiling  one-fifth,  the  ischium  a 
little  more  than  two-fifths,  the  jWnm  a  little  less  than 
two-fifths,  to  the  entire  dimensions  of  the  cavity. 
Above  tlie  acetabulum  is  a  rough  impression,  indicat- 
ing the  attachment  of  a  tendon.*  To  its  inner  side  is 
the  obturator  foramen,  already  described.  Below  the 
obturator  f  iramen  ajipear  tlie  oittrr  sni'faci;  and  the 
luhrni.tlly,  of  the  ischium;  and  between  the  tuberosity 
and  the  niargin  of  the  aoetaljulum,  there  is  a  smooth 
horizontal  groove,  in  whicli  a  tendon  §  glides,  'i'o  the 
inner  side  of  the  obturator  foramen,  is  the  anterior 
surface  of  the  united  rami  of  the  ischium  and  pubes, 
wider  above  and  below  than  in  the  middle,  where  it 
presents  a  rough,  horizontal  ridge,  indicating  the  junc- 
tion of  these  originally  separate  porliuns  of  boue. 

This  surface  gives  attachment  to  mnsclcs  |1  Above 
the  obturator  foramen  is  the  triangular  anterior  sur- 
fiice  of  the  body  of  the  pubes,  limited  iiiU-niall ji  by  the 
Kpine  and  rvrxl  of  the  jnihes  ;  txtirinill ii  by  the  ilio- 
pectiueal  eminence  :  Id/h'ikI  by  the  ]iosterior  border  of 
the  puljes  (which  fniins  the  pubie  poriion  of  the  liuoii 

*  Tairaiiu'iiluin  teres. 

t  One  ni'tlu' su-rallnl  :'I;.niI  i  oC  I l;ivi'V.<,  (Tlio  n.-il lu-r  ciC  tlioso 
I'lttj'  liudics  is  slill  :i  matter  of  .ll-piili'.  Their  !.'l:niihilnr  strnc- 
liire,  whii-h  is  denied  liy  llcelnrd,  ami  Uy  most  oilier  modern 
|iliyKiolof.'ists.  lias  been  latelv  veasserli'il  liv  1  le>  liiriT'^.) 

I  'I'lie  exieriial  elirveil  tendon  tit  l  lie  reelns  lemoris. 
§  'I'liat  111' the  olitnralor  eMenms. 

II  Addiietor  loiiL'iis  iihove.  adduelor  hrevis  in  (lie  middli',  ad- 
duetor  mae.iiiis  below. 
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ilio-pectineah  in  front  by  the  anterior  border  of  the 
^pubes,  which  extends  from  the  spine  of  the  pubes  to 
the  upper  border  of  the  cotyloid  notch,  and  forms  the 
^terior  lip  of  the  groove  of  the  obturator  foramen. 

210.  Stbuctdre.   Of  loose  reticular  tissue,  enclosed 
between  two  compact  layers.    At  the  centre  of  the 
:•  fossa,  and  at  the  bottom  of  the  acetabulum,  the 
is  thin,  serai-transparent,  and  conijiosed  entirely 
■  compact  tissue.    In  the  neighbourhood  of  the  ace- 
alum,  at  the  tuberosity  of  the  ischium,  and  indeed 
lU  the  thicker  parts,  the  bone  is  perforated  with 
-.y  large  nuirieut  foramina.    Development.  The 
Til,  ischium,  and  pubes,  are  each  developed  by  a 
irate  point.    The  crest  of  the  ilium,  the  tuberosity 
■  :ie  ischium,  the  anterior  inferior  spinous  process  of 
ilium,  and  sometimes  the  angle  of  the  pubes,  are 
-doped  as  epiphyses,  each  by  a  separate  centre  of 
fication.    (The  epiphysis  of  the  tuberosity  of  the 
ium  extends  also  along  the  inner  border  of  its 
•nding  ramus). 

I',:side?i  these  seven  ossific  points,  M.  Serres  has 
■ribed  one  for  a  portion  of  bone  which  fills  up  the 
.  -haped  interval  between  the  ilium,  ischium,  and 
at  the  bottom  of  the  acetabulum.  The  ilium, 
;:um.  and  pube.s,  unite  about  14  or  1 .5  years  alter 
h.  'Die  epiphyses,  up  to  that  age  cartilaginous,  then 

_-:n  to  ossify,  and  successively  unite  with  tlie  bone  ; 
■erally  at  22,  but  sometimes  not  till  25  years  after 
•ii,  the  cmsolidation  of  the  innominatuni  is  com- 
■e.  Al:Tlci;r,ATroN-H.  With  the  sacrum,  the  femur, 
i  ita  fellow  of  the  opposite  side. 

OF  THE  I'EI.VI.S  IN  GflNEIlAI/. 

211.  Till:  four  bones  which  we  have  just  desoribod, 
-'II,  by  their  union,  a  large,  i^ason-like  cavity,  op.  ii 
ve  and  below,  situated  in  an  inclined  position  be- 
en the  spine  and  lov/er  extremities,  and  divideil  by 
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tlie  liuea  innominata  into  a  superior,  expanded  por- 
tion, called  the  false  pdvis,  and  an  inferior,  narrow, 
deep  cavity,  called  the  tntc  pdv'ts* 

or  THE  FALSE  PELVIS. 

212.  The  false  pelvis  has  no  anterior  wall,  but  ])re- 
sents  in  front  a  wide  gap,  extending  from  the  anterior 
superior  spinous  process  of  one  os  iiinominatum  to 
the  corresponding  point  on  the  opposite  side.  Its 
posterior  wall  is  also  deficient  in  the  middle,  opposite 
the  sacro-vertebral  angle.  Its  lateral  walls  are  formed 
hy  the  ate  of  the  ossa  innominata.  It  presents  for 
examination  an  interior  and  an  exterior  sKi-fiac,  an 
upper  and  a  lower  cifcumfcrence,  and  a  carily. 

213.  Surfaces.  Ivlcrior.  Presents,  on  each  side, 
the  internal  iliac  ftis.ia,  and  posteriorly,  in  continuity 
with  that  fossa,  the  smooth,  upper  aspect  of  the  lateral 
viass  of  the  sacrum.  These  two  pai-ts  together  form  a 
wide  concave  surface,  traversed  hy  the  sacro- iliac 
s;/iiipln/sis,  and  directed  inward,  u])ward,  and  forward  ; 
by  whicli  obliquity  it  is  adapted,  paitly  to  support  the 
intestines,  partly  to  thi  ow  their  weight  forward  against 
the  anterior  wall  of  the  abdomen.  This  surface  gives 
origin  to  a  pair  of  lai-ge  muscles. f  £.rtcrior.  Presents 
on  each  side  the  dorsum  of  tlie  ilium,  alternately  con- 
vex and  concave,  marked  with  the  three  scmicircidar 
lines,  and  afl'ording  attachnu'nt  to  several  muscles.  J 

214.  ClliCl'Ml-ioi;i:x(  FS.  Su/iirior.  ]Mii-med  cliiiHy 
liy  tlie  crtsi  of  ll,c  iliuiii.  which  tcrminaies  in  fmnt.  at 

•  111  cxMiuiliiii^'  llii' pi'lvis  ilrl.-irhi'd  IVulii  till'  .^ki'luldii,  (inc  is 
Id  phiri'  it  ill  II  liori/,iiiil;il  piisitioii,  ivsIiliL'  nil  Ilu'  (vrryx  :in(l 
IllL' tillirnisidc'S  iirili,'  isrlii;l.  II  is  l.iiUT  In  vc'liiin  il  n.'^ 'lU'iirly 
.•IS  iinssible  in  its  iiiiluriil  nliliinu'  pnsilinn  ;  .so  Hint  llu'  true  iimli- 
luilinii  iiiul  !is]iei-t  of  its  sui'liu-i's,  Ac,  nuiy  lie  constaiilly  prt-sciit 
tij  till'  eye. 

t  Iliai'i  iiiteriii;  wliicli  nrisi'  I'roin  llio  iutpniiil  iliac  I'nssa-. 

X  niuta'us  iiiaxiiiius,  inolius,  ami  iniiiiiinis,  unci  curved  tciiiinii 
or  reel  lis  I'cmoris.  {For  a  iiarlicular  accnuiil  of  the  altaclinicnl  oC 
these  muselc.'i,  see  mile     pafic  111".) 
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the  anterior  superior  spinous  process.  Below  this 
appears  the  anterior  inferior  spinous  process,  separated 
by  a  notch  from  the  superior,  and  by  a  wide  shallow 
<jroo':e  from  the  ileo-pectineal  eminence.  This  circum- 
ference attaches  numerous  muscles.*  Inferior.  Iden- 
tical with  the  Irini  of  the  true  pelvis,  under  which 
de.siOTation  it  will  be  described.  (218) 

-lo.  Cavitv.  When  the  false  pelvis  is  completed 
in  front  by  the  abdominal  muscles  and  fascias,  it  pre- 
sents a  wide  shallow  cavity,  with  its  longest  diameter 
tnmsverse,  and  its  axis  directed  obliquely  from  above 
downward  and  backward.  lu  the  skeleton  this  cavity 
iS  very  imperfect,  ;  indeed  it  may  be  doubted  whether 
a  space  Iving  between  two  lateral  plates  of  bone,  but 
ha  vin^  no  definite  boundaries  before  and  behind, 
deserves  the  name  of  a  cavili) — still  more,  whether  it 
ha.g  any  a.5certainable  axis.  Each  iliac  fossa  supports 
i  part  of  the  alimentary  tube,t  and  the  intervening 
•ipace  is  filled  with  tlie  convolutions  of  another  portion 
<f  the  3arf<e  canal. J 

OF  THE  TRTE  PET.Vr.S. 

21  (O.  T7ie  tnio  pelvis  is  a  smaller  cavity  than  the 
al-e.  but  im  osseous  Ijoundarii-s  are  more  jierfect.  Its 
posterior  wall  is  formed  by  the  sacrum  and  coccyx, 
md  i.H  about  five  inches  in  dej/th.    Its  anterior  wall  in 

•  Tne  f.Tfr«t,  2iT('-i  att.v-hmont  to  the  l:iti.«siini«  ilorsi,  the  cilili<niu8 
itf.mni  arj'J  intonm.s,  tin  tnm^vcr-iulis,  llic  qti,-]<lr!itTis  Imnlinniin, 
n'l  the  (ornrnon  oomrr]f-n<:(.'in<-nt  of  s.-iiT'i-liirnhnlis,  loiii.'iysinm.< 
lorai,  nn<l  ^[,in.'ili-i  'lorai -,  th'-  antorior  ."iipiTior  spinom  j.nn'i'-s  to 
he  •■'■Mt'iT  vaifir.a;  fi-rnoria,  I'oiip.-irt'H  liifaiiicnl,  auil  ii  li  w  lihres 
■f  fijt;  Hart'.riuf ;  the  notch  heneath  it  to  the  .sartoriiis;  tliu 
nf.  rior  iriferir;r  apinom  proee-s  to  tlie  str.'iiL'lil  teiiili.ji  ol'Ihe 
ectriJ;  the  ilef>-frfetineal  erninenfe  to  ttie  [isoai  pnrviii.  The 
TooTc  h<'twetTi  the  two  la."t-rriciilioiie'l  einiiieneei  tnin-riiit'i  tlie 
niK  'I  teii<l<,fi  of  the  iliaeii:i  intenum  ari'l  pso;n  inaLMiiH. 

<■  Th'-  r'rj!\,t  ilia/-  fosta  supports  the  ea-eurii,  the  h-lt  the  ^iirnioiil 
•■•Ture  .,f  the  folori. 

X  The  ileum. 
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the  median  line  corresponds  to  the  s^Tniihysis  pubis, 
and  is  not  more  tlian  an  incli  and  a  lial'f  dee|i  ;  it 
widens,  however,  on  each  side,  wliere  it  is  formed  by 
tlie  ischium  and  piibes,  and  presents  the  obturator 
foi-amen.  Each  Literal  wall  is  formed  by  that  portion 
of  the  ilium  which  lies  below  tlie  linea  ilio-pectinea, 
and  has  its  extent  liinjinished  liy  a  large  and  deep 
notch,  called  the  sdrronclKtic  iiolch.  This  notcli  be- 
longs, in  the  skeleton,  to  tlie  inferior  outlet  of  the 
pelvis  ;  but  in  the  recent  subject,  it  is  separated  from 
that  aperture  by  a  strong  ligament,  winch  stretches 
across  iVom  the  sacrum  to  the  tuberosity  of  the  ischium, 
converting  the  notch  into  a  hole,  and  considerably 
diminishing  the  extent  of  the  outlet.  The  true  pelvis 
presents  for  consideration  two  surfaces,  two  ch-cuin- 
fcreiiccs,  and  a  ciirili/. 

217.  Surfaces.  Jiitirior.  Presents  posteriorly  the 
concave  anterior  surface  of  the  sacium  and  coccyx  ;  on 
which  are  observed,  in  the  median  line,  the  boiliis  of 
the  sacral  and  coccyL;eal  vertebno  ;  external  to  these 
on  each  side  the  aiilcriar  sacval  fnraiuhni,  for  the  trans- 
mission of  nerves  ;"  and  beyond  tiiCse  llie  anterior 
surface  of  the  lidi'nd  mass  of  the  sacrum,  marked  with 
sliallow  horizontal  ,'/roor«  for  the  reception  of  nerves,* 
and  with  sliglit  (■iiiiiifiiccs  which  separate  tlio  grooves, 
.and  give  origin  to  tlie  digilations  of  a  muscle. f  Im- 
mediately external  to  the  sacrum  is  the  sacro- Iliac 
si/Jiiplii/sis.  rroceeding  forward,  we  come  to  the  lateral 
wall,  scarcely  an  incli  deep  aliove  the  sacro-seiatio 
notch,  where  it  belongs  to  the  ilium,  gradually  widening 
in  front  of  that  notch,  wdiere  it  presents  the  roughened 
line  of  junction  between  the  ilium  and  ischium.  l':issing 
to  the  anterior  wall,  we  oliserve,  in  tlie  median  line, 
the  si/in/t/ii/sis  /tiihis;  external  to  this,  the  posterior  sur- 
face of  the  united  /■»«//  of  tlie  ischium  ami  ])ubcs, 
marked  in  the  niiddle  with  tlie  tr.insverse  rhh/c  that 


*  Anii'riov  s;iiT:il. 


t  I'v  rirorniis. 
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indicates  their  union  :  and  beyond  these  the  ohturalor 
foramen,  with  its  thin  uneven  circumference,  inter- 
rupted above  by  a  groove  for  the  transmission  of  vessels 
and  a  nerve.*  Above  the  obturator  foramen  is  the 
posterior  surface  of  the  body  of  the  pubes,  wide  at  its 
inner  extremity,  gradually  narrowing  as  it  passes  out- 
ward. E.xternal  to  the  obturator  foramen  is  a  wide 
smooth  surface,  belonging  chietiy  to  the  iscliium,  but 
completed  above  by  the  body  of  the  pubos,  and  of  the 
ilium.  This  surface  corresponds  to  the  back  of  the 
acetabulum,  and  often  presents  three  roughened  lines 
which  indicate  the  union  of  the  three  portions  of  the 
oa  innominatum.  It  is  covered  in  the  recent  suliject 
by  two  muscles. t  Beneath  the  obturator  foramen  is 
a  .smooth  surface  belonging  to  the  body  of  the  ischium, 
and  Ijounded  below  by  the  inner  lip  of  the  tuberosity. 
This  lip,  and  the  mars'in  of  the  ramus  with  whicli  it 
i.s  continuous,  project  a  little  into  the  cavity  of  the 
pelvi.^,  so  as  to  form  a  sliglit  groove,  which,  when 
deepened  by  a  hgameiit:^  loilges  important  vessels  and 
nerves. s  The  surface  wliich  surrounds  the  obturator 
foramen,  and  the  mu-mbrane  which  closes  that  hole, 
give  attachment  to  a  muscle.  II  Exterior.  Presents, 
f/vsterioriy,  the  convex  uneven  suriace  iii  the  sacriun 
and  coccy.x,  on  wliich  are  o!)served,  in  the  median  line, 
the  row  of  .sacral  sjjinous  processes  ;  below  those,  the 
IfrwAwd  i/rijori:  of  the  .sacral  can.al,  and  the  /lOstcrior 
S".r/".ce  of  tlie  coccyx.  External  to  the  spinous  ])ro- 
cesses  on  each  side  is  the  saxra.l  ;/roorr,  continuous  wit  h 
the  vertebral  'Groove of  the  spinal  coluiii:i,  and  bounded 
externally  by  the  tubercles,  wliich  re|iresi.Tit  the  Ivuis- 
rfne  proci-^.^'yi  of  the  sacral  vertebne.  This  groove  is 
perforated  by  the  />o.i'irior  x'lrrnf  Jor'uai no.  (for  the 
transmission  of  ijerves'  <  and  pro-cnts  tlie  C".alesi:ed 

*  Ohtur.itor.  +  f,'.v,i!(ir  ;iTii.  :iiirl 'ilihir.-ilor  hili  rjiiis. 

X  A  ;,r.>  i,-.H  (,r  tl)';  t^rca'.  ^,u:c  :  li;.';iiii'Mit, 
■}  In'-Tn-il  im;'U  ■.  |  Oljtiir.it'. r  iiiirrim  ;. 

'I  Cifityfior  ijr.ini.hca  of  .'^acral. 
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laminw  of  the  sacral  vertebra,  and  tlie  row  of  arlicular 
processes  ;  tlie  two  ujjiiei-most  well  develo]jed,  and  arti- 
culated to  the  Last  liimliar  vertebra  ;  tlie  two  lower- 
most (called  tlie  /dvns  of  the  sacntm)  prolonged  down- 
ward to  meet  the  ascending  horns  of  Ihe  corri/:i- ;  the 
others  mere  i-udinientary  tuljercles.  "  Cn  each' side  of 
the  sacrum  ap])ears  the  jiosteiior  extremity  of  tlie  a/a 
of  the  ilium,  projecting  backward  so  as  to  form,  with  the 
lateral  surface  of  the  sacrum,  a  deep  groove,  filled  in 
the  recent  subject  with  short  strong  ligaments*  which 
hold  the  two  bones  together.    Proceedhig  forward  we 
observe,  1st,  the  dursiuii  of  the  ilium.  of°wliicli  only  a 
small  portion  belongs  to  'the  true  pelvis  :  2ndly,  the 
exterior  surface  of  the  body  of  the  ischium  ;  and  'iinll)', 
the  acetvhulum,  with  its  prominent  ciycnmfeniicc.  its 
cotyloid  notch,  and  its  central  non-articular'rfryi)T,<s/oH. 
Internal  to  the  acetabulum  is  the  obtunilor  foramen, 
bounded  by  the  liodics,  and  rami,  of  the  ischium  and 
2ntbes.    Below  the  acetabulum,  and  lying  between  its 
border  and  the  tuberosity  of  the  isciiiuin,  is  a  i/roore 
for  the  tendon  of  a  muscle. f    The  exterior  surface  of 
the  true  pelvis  gives  attachment  to  several  muscles.^ 
218.  CiRcuMFKRENCES.    Sii))erior.     This  circum- 
ference is  usually  called  the  brim  of  the  true  jielvis. 
It  is  formed  by  the  ileo-pectineal  line  of  the  os  inno- 
minatuiii,  completed  posteriorly  by  the  rounded  .-in- 
terior border  of  the  ba.^e  of  th'e  sacrum,  and  by  Ihe 
sacro-vertebral  angle:   anteriorly  hy  the  xpiiir'  and 
crest  of  the  pubes.    This  circumference  is  ti'averscd 
hy  the  2>"bic,  atid  sacro-i/ioc  sym/ihyses.  and  jiresents 
on  each  side  the  jiostcrior  extremity  of  the  ilio-jireti- 
'Ileal   eminence.     It  aflbrds   attach'mcnt    to  sevcr.il 

*  Posterior  s:i('ro-ili.-ii..  f  Olilur.ntor  oxii'riins. 

t  lly  llic  s:l.Tlliii  it  irivi'S  .■if(..li.lnii|.iil  In  sncrn-llimlvnis, 
hilissimus  iiiiil  ioiiirissiiims  ilnrsi,  ;inii  L-liit:i'ii.<  iii.-'xinuis ;  liv  Ihe 
iliimi  to  llu'  ,L'luliius  iiinximus.  niniius,  iind  uiiiiinnis:  In'  the 
luilcriov  snvrncc  ol'  imlu's  ;incl  iyc'liiiuii.  in  ilic  i.lilur:ilnr  fxlii-iiiis, 
j.;r!iL.iIiH,  lukliK'tor  lirt  vis,  loti^riis.  :;n(l  ii!;;:;iais. 
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muscles  atn.1  ligaments,*  and  circumsoribes  a  space 
called  the  ahdominal  strait,  or  inlet  of  the  true  pelvis. 
This  aperture  would  be  oval,  but  for  the  sacro-verte- 
bral  angle,  which  projects  forward  posteriorly,  so  as 
to  render  it  kidney-shiiped.  It  has  four  principal 
diameters :  an  antero-posterior,  measured  from  the 
sacro-vertebral  angle  to  the  symphysis  pubis ;  a 
traa.iverse,  carried  across  so  as  to  indicate  its  greatest 
width;  and  two  oblique,  each  passing  from  one  ileo- 
pectineal  eminence  to  the  sacro-iliac  symphysis  on  the 
opposite  side.  Of  these  diameters  the  transverse  is 
the  most  considerable,  the  oliliqiie  the  next  in  length, 
and  the  antero-posterior  the  shortest.  Inferior.  This 
circumference  presents  three  eminences,  separated  by 
three  deep  notches.  Of  the  eminences,  one  is  pos- 
terior, and  formed  by  the  sacrum  and  coccyx  ;  the 
other  two  are  lateral,  and  formed  by  the  two  ischia. 
At  the  summit  of  the  fii-st  eminence  is  seen  the  ex- 
tremity of  the  coccyx  ;  at  the  summits  of  the  two 
la'.ter  are  the  broad,  rough  tuberosities  of  the  ischia. 
Of  the  notches,  one  is  anterior  and  angular,  bounded 
on  each  side  by  the  rami  of  the  ischium  and  pubes,  and 
above  by  the  symphysis  pubis.  This  is  called  the 
p)'l,i<:  arrh.  The  other  two  are  lateral  and  curved, 
formed  by  the  sacrum  and  coccyx  beiiind,  by  the 
wchiiim  in  front,  and  by  the  ilium  above.  They  are 
called  the  ■I'lcro-.Hr.l.niic  tuitrhra.  Jiacli  is  subdivided  by 
the  »|)ine  of  the  i.schium  irjto  two  parts  ;  a  superior, 
lari'er,  called  ih':  ^/re'Ker  H'l.mj-Kiiitic  wjlek  ;  an  inferior, 
comparatively  inconsiderable,  called  the  Ictser  .turrn- 
iri/iiin  fiotrji,  Thettiargins  of  these  sacro-sciatic  notches 
are  thin  ;  the  margin  of  tlie  pubic  arcli  is  thicker,  and 
deflected  a  little  outwar'l.  This  irregular  cinMori- 
ference  gives  altachtnent  to  several  niuscles  and  liga- 

'  W'j  the  liriea  ilf?o-yjoetir»e,i,  f/,  (lie  levator  niii,  p'JoaM  prirvii-;, 
an'l  r.e'  tineiis  rnn-cles,  .in'l  (o  'Jiinliernat  s  li;;;iiii'  iit,  llv  iIh' 
spine  ol'ttie  f»Ti'»'-*  Ut  IViMjnrl'*  ]i;ra:neTit,  iiri'l  liy  the*  t.Te.st  >>\  lii'; 
puhe,  to  t.ie  r'.et'W,  ari'i  pyr.itiii  lali.i,  I'jiiiiiii.--. 
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merits,*  and  uicoiiiiiasses  a  spiice  called  the  pcrinmil 
alrait,  or  uullil,  <>1'  the  true  pulvis.  Tliis  space  is 
measured,  in  the  skeleti/n,  by  only  two  diameters,  an 
uiiUn-jiiiskrior,  drii,wn  from  the  tip  of  the  coccyx  to 
the  symphysis  puhis;  a  tmusmse,  carried  from  one 
ischiatic  tuberosity  to  the  other.  In  the  recent  sub 
ject,  the  periii:i;al  strait  is  considerably  altered  in  shapi 
and  dimensions,  by  the  jjresence  of  the  sacro-sciatir 
ligaments,  which,  extending  fi'om  the  sacrum  and 
coccyx  to  the  tuberosity  of  each  ischium,  furnish  two 
straight  nuirgins  for  its  posterior  boundaries,  instead 
of  the  dee]i,  sacro-sciatic  notches.  Tlie  lozenge-shaped 
apertu?-e  thus  formed  is  ineasui'ed  by  four  dranieters  : 
an  (iv/cfo-pijstcrioi;  and  ati-aiinrcrse,  the  same  as  tliose 
described  above  ;  and  two  <i(>liqiic,  each  carried  from 
the  tuberosity  of  the  ischium  on  one  side,  to  the  centre 
of  the  great  sacro-sciatic  liganu-nt  on  the  other.  Of 
tliese  diameters,  the  olilique  and  the  transverse  are 
aliout  equal.  'I'he  antero-posterior  varies  with  the 
length  and  dir(>ctioii  of  the  coccyx,  which  differ  con- 
sidei-ably  in  different  individuals;  it  is  also  susceptible 
of  incre.'ise  and  dinnnution,  on  aceoinit  of  the  mobility 
of  the  coccyx.  ]n  the  recent  subject,  the  |-crin;u,il  is 
sm.'dler  than  the  abdominal  strait. 

■2\i).  C.V\ITV,  The  cavity  of  the  true  pelvis,  or  the 
]i(!nr.  f.iTdi-iiiitiii,  is  dee])  posteriuily,  where  it  is 
Ijoinideil  by  Ihi?  s.acro-coccygeal  column,  but  very 
sh.ailow  in  front,  where  it  corresponds  to  the  sym- 
physis pubis.    The  sacnvcoccygerd  column,  bending 

»  Till'  si)liiurli'i-  ;mil  IrViilMiTs  .-mi  .-iri'  :;(l:)rl)cil  l.i  llir  ..rilu' 
cotryx  ;         isflli.>-cnrc\ -fi  l.i  Ihr  spiln'  ot  i.'^i-liiiuii.  In 

tliu  l;it(M';ll  l)onli'l'.-i  nl'lli,'  ,-..,v.ix;   llie  ki'UK'Hiis  sii]icvi.ir 
U'Viilur       to  till'  ol'  the  iM  himii ;  tl)c  ircim-lliis  intci-ior, 

Ki'Dii-lniiiindMis.  .'•('iiii-Di.  ])il.r:ii,.,M|.,  1i,i)l'  IiimiI  nl'  (|u.'iih-ii- 
tus  I'cTDiiris,  ■■111(1  l.iwi'i- lilM-i'^  i.r  .■iililiii-lcu- iiiMirnii.-^.  I"  Iln'  IuIht- 
usil.v  i>r  I  he  isc'liiiiiii ;  ihi'  i-nis  iin.l  ci-fcUir,  jhih.--  in  ilic  iii.ilp, 
clitni-itth,  ill  IIic  li'iiinli',  In  Ilu'  i-:iiiiiis  of  (he  isrliiiuii  niiti  iml  I's, 
The  .'i!iclM-Ki'i:ilir  liLi'aiiifiils  iiri'  .•illMrlicil,  |i,isloi-iiirli ,  to  I  lie  l:it  civil 
liiirilcr  1)1'  lllc  s:lrniiil  lunl  niiv  ;  llic  iin'iilcl'  t:lliiMfr  \uM,  ill 
IVulit,  lit  the  (iibttot^ilt/y  tlio  li'.'^M'i-  el  llie  .^jit,t,,  ofthc  ischiuiii. 
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fo!T\"ard  at  its  extremities,  contracts  the  apertures  of 
the  vrue  pelvis,  and  renders  its  cavity  less  capacious 
above  and  below  than  in  the  middle.  The  lower  part 
of  the  excavation  is  still  further  diminished  by  the 
inclination  of  the  walls  of  the  pelvis,  which  slope  towards 
each  other  from  above  downward.  The  two  apertures, 
or  straiU,  of  the  true  pelvis  are  inclined  in  tliffereut 
directions.  The  axis  of  the  upper,  or  abdominal  strait 
(i.e.,  a  line  passing  at  right  angles  through  the  centre 
of  its  plane),  if  continued  downward,  would  fall  upon 
the  lower  third  of  the  sacrum  ;  the  axis  of  the  lower, 
or  perinteal  strait,  if  prolonged  upward,  would  fall  on 
the  sacro- vertebral  angle,  intersecting  the  former  in 
the  middle  of  the  cavity.  To  convey  the  same  fact 
otherwise, — if  the  planes  of  the  two  straits  were  con- 
tinued forward  till  they  met,  they  would  form  an  acute 
angle,  with  the  apex  directed  forward.  A  brief  de- 
scription of  this  cavity  might  run  thus  ; — the  pelvic 
excavation  is  a  short  canal,  more  capacious  above  than 
below,  and  in  the  middle  than  at  its  extremities, 
curved,  -i'l  as  to  present  a  convexity  backward,  and 
cut  off  very  oblifjuely  above  and  below,  so  that  its 
pfisterior  boundary  is  many  times  longer  than  the  wall 
by  which  it  is  limited  in  front. 

The  true  pelvis  is  occu[iied,  in  the  recent  subject, 
by  the  urinary  bladder,  by  the  rectum,  and  by  a  por- 
tion of  the  organs  of  generation.  The  rectum  corre- 
sponds to  the  anterior  surface  of  the  saci-o- coccygeal 
column,  the  curvature  of  which  it  follows.  Tlie 
bladder  lies  in  the  anterior  ]iart  of  the  cavity,  close 
b«,-hind  the  symj.hy.^is  pubis.  In  the  female  the  womb 
intervenes,  being  Hiisjiended  in  the  midst  of  the  pelvis, 
in  contact  with  the  (/ladder  ant»-rioi-.y,  and  with  the 
rectur/i  behiri'l.  Tlie  p;tssag'-  which  leads  to  the 
womb,  and  through  which  alone  its  contents  can  1h: 
discharged,  passes  through  the  lower  strait  of  the 
pelvis;  through  which  strait,  th';refore,  the  lotus 
must  necessarily  descend,  in  parturition.    The  female 
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pelvis  is  adapted  to  tlie  performance  of  tliis  imiiortaii 
function,  by  certain  peculiarities  of  form  and  size,  ai 
account  of  which  will  be  found  in  the  following  sect'ion 

DIFFERENTIAL  CHARACTERS  OF  THE  MALE  A.\D 
FEMALE  PELVIS. 

220.  The  male  pelvis  presents  a  narrow,  dec- 
excavation,  with  nmall  apertures.  Its  buues  a; 
thick,  its  muscular  impres.sions  are  well  marked,  i; 
angles  are  abrupt  and  prominent,  and  its  general' ap 
pearance  is  that  of  a  strong  frauiework,  rdapted  t' 
afford  leverage  to  powerful  nmscles. 

Tlie  female  pelvis  is  not  so  deep  as  that  of  the  male, 
but  exceeds  it  considerably  in  the  transverse,  and 
antero-posterior  dimensions.  Its  cavity  is  more  capa- 
cious, its  apertures  are  larger,  its  walls  are  less  massivt 
and  rough,  its  general  contour  is  less  angular  ;!nd 
abrupt.  The  aUe  of  the  ossa  innominata  spread  further 
outward  ;  the  anterior  superior  spinous  proce.sses  are 
removed  to  a  greater  distance  from  the  median  line, 
as  also  are  the  tulierosities  of  the  ischium,  and  tlic 
acetabula  ;  (whence  the  prominence  of  the  hip  in  the 
female.)  The  sacrum  is  wider  and  less  curved,  and, 
con.sequently,  the  sacro-vertebral  angle  less  prominent, 
than  in  the  male.  The  obturator'foraraen  is  some- 
what triar.gular  in  f(jriu,  and  of  a  smaller  size  than  in 
tlie  male  ;  the  iscliiatic  spines  project  less  into  the 
pelvic  excavation  ;  the  coccyx  is  more  movable  ;*  the 
*  TIiL'.jdiiUs  of  tile  luiiiiilo  pclvi.s  nc(|nirc  :in  inoro.a.'icil  iiiolnlitv 
(luriiii;  tlu!  I:isl  muiitlis  ul' ■.'(■■■.liilinii ;  Ilio  tiipliv>is  jmliis.  ;mll 
tlic  iu-lifiil:itiiins  (if  llu'  ,wv\\,  -.m  Of\>n]:\\\\  fchixoil.  '['hU 
I'hiiii^'i' is  Ml  lirsl  Ivmpcirarv,  lint  nl'lcr  fn^iuoiil  i-'hildlit-arini.' il  lic- 
uiiliu's  |)i.'nn:iiie)ll.  Tlic  siiiiic  (■.■iiisc  is  siiid  In  iiiilun-  nccasiniinlly 
an  iii-lii:il  iilli'i-atinn  iif  sinicliin'.  (Iflliis  :i  vctv  iTiii:ii-li:iMi'  cx- 
:iin|ili'  liiis  liiTli  milii'c'cl  In  ( 'ruvriUiii'r,  in  llic  I'n'lvi.s  iil'  an  iiu'i'il 
CiMiiali',  whn  liiiil  Imriu'  nineteen  eliililreii.  In  tliis  iii.slnnee  the 
ai-tienliir  siirlhees  of  the  syiiipliysis  pnbis  liiul  eoiiio  into  ennliiel, 
ami  the  inleriiir  liffiinient  liml  ilis:ip|ieiirerl ;  wliile  ;l  lihroiis  eapsule 
ol'^reHt  sirenirtli  siin-minded  Ihe  jiiinl  on  nil  sides, exeepi  behind, 
imd  perniitled  a  verj  eonsidei  able  inotiuii. 
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symphysis  pubis  not  so  deep.  Tiie  upper  aperture  is 
more  nearly  circular,  and  its  margin  smootliei-,  and 
more  rounded.  Tlie  pubic  arch  is  wider  and  more 
curved  :  and  its  rami  are  everted,  so  as  to  present 
shelving  surfaces,  rather  than  angular  edges,  to  any 
object  descending  through  the  perineal  strait.  By 
these  several  peculiarities  of  foi'm  and  structure,  the 
female  pelvis  is  adapted  to  permit  the  expansion  of  the 
litems  during  pregnancy,  and  the  passage  of  the  child 
■in  parturition.  The  following  table  of  the  average 
comparative  dimensions  of  the  male  and  female  pelvis, 
•  vjcordiug  to  the  various  estimates  of  Meckel,  G'loquet, 
and  Burns,  is  taken  from  Quaiu's  Anatomy. 
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i-21.  Detilopmext.  The  fcefal  pelvis  is  smaller  in 
proportion  than  that  of  the  adult.  Its  lesser  bason  is 
especially  diminutive,  in  accordance  with  the  rudi- 
mentarv-  condition  of  the  organs  of  generation  which 
it  contains.  The  aire  of  the  ossa  innominata  are  quite 
flat.  The  sacrum,  and  the  pubic  region,  are  very- 
narrow  :  so  that  the  transverse  diameters  are  shorter, 
in  proportion,  than  the  antero-posterior. 

Lastly,  the  fcetal  pelvis  is  inclined  more  obliquely 
on  the  vertebral  column,  than  that  of  the  adult. 
Du  ring  the  interval  between  birth  and  puberty,  these 
peculiarities  gradually  disappear,  and  the  pelvis  ac- 
quires the  shape,  size,  and  position  proper  to  adult 
age.  The  following  table  exhibits  the  inclination 
of  the  pelvis,  in  tlie  opposite  sexes,  and  at  different 
periods  of  life.  The  second  column  (gatliered  from 
Naegele's_work,  Ueher  das  Wt'Michc  Bechm,  Carls- 
ruht^  152.3,)  is  the  average  of  numerous  and  accurate 
mea.9urement3.  The  first  and  last  columns  are  taken 
frorn  a  treati.se  entitled,  Mechanik  der  M cnscldichen 
Gikirerkieu'je,    recently  published  by  the  brothers 

One  of  the  methods  employed  by  these  anatomists 
(d<:-;cribed  at  page  128  of  their  work),  appears  to  me 
objectionable  ;  and  their  recorded  observations  are  too 
fe-.v  to  furnish  coirect  averages.  Nevertheless,  from 
their  experiments,  and  from  those  of  Naegele,  we  may 
safely  draw  this  general  conclusion  ;  that  the  deviation 
of  from  the  horizontal  plane,  assigned  by  Cloquet, 
and  others,  to  the  pelvi.f,  i.s  too  little,  l;y  at  least  oO", 


212 


INCLINATION  OF  THE  PELVIS. 


to  2 


^    With  the  aiitern- 
pnsterior  diameter  of 
the    upper  strait 
(measured  from  the 
promontory  to  the 
uppei'  hoixler  of  the 
.S3'mphysis  pubis)  an 
^  angle  of  . 
I     With  tlie  autero- 
I  posteriordiameter  of 
I  the     lower  strait 
I  (measured  from  the 
tip  of  the  coccyx  to 
the  lowei-  border  of 
tliesymphysispubis) 
i_^an  angle  of  . 


N.B.  The  inclined  line  of  each  strait,  falling  upon 
the  vertical  line  of  the  spine,  of  course  forms  "with  it 
I  ICO  angles,— an  upjier  and  a  lower.  It  is  the  former 
which  Nacgele  and  AVebcr  always  mean  when  they 
speak  of  the  "  ncignngswinkel"  (angle  of  inclination") 
^f  the  strait,  and  to  which  the  measurements  in  the 
above  tidile  apply. 
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222.  ^.lECHAXiSM  AND  Uses.  The  uses  of  the  pelvis, 
as  a  cavity  for  the  receptiou  of  certain  viscera,  a  ful- 
crum tor  the  spiue  and  lower  extremities,  and  a 
Centre  of  action  to  many  powerful  muscles,  have  been 
noticed  iiicideutally  in  the  course  of  the  foreg(jiiig'  de- 
scription. It  may  be  further  observed  that  the  inclined 
position  of  this  bony  girdle  adapts  it  to  reduce  the 
force  of  concussions  transmitted  upward  from  the  feet, 
and  that  the  oblique  dii-ectiou  of  the  sacrum,  which 
runs  downward  and  backward  from  the  base  of  the 
Vertebral  column,  causes  tiie  inertia  of  the  trunk, 
when  the  body  is  carried  forward  by  a  sudden  spring, 
to  tell  upon  the  surfaces  of  the  sacro-lumbar  articula- 
tion, instead  of  .straining  its  ligaments,  as  would  cer- 
tainly happen  if  tlje  joint  were  horizontal.* 

The  student  should  also  particularly  notice  the 
strong,  prismatic  thickening  in  the  substance  of  the 
03  innorninatuin,  which  extends,  on  each  side,  from 
the  .-acro-ihac  syinphysis  to  the  top  of  the  acetabulum. 
The.se  two  bony  coluuina  are  the  immediate  supporters 
of  the  .s-icrurn,  which  divides  equally  between  them 
tue  wei'.'ht  of  the  sui;erincumbent  trunk.  1'his  pres- 
sure they  transiidt  to  the  vaulted  roof  of  either  aceta- 
bulum, from  wliicu  again  it  is  transferred  to  the  heads 
of  the  thi.di- Ijotjcs.  The  purpose  of  these  two  ribs, 
wiiich  are  the  thickest  and  strongest  [jarts  of  the  o.ssa 

•  A  fiirtli'T  rli-itridution  of  tlio  resist .■iiirc  (,!'  iiicrtiii  in  t!ii' 
*-ti'>ri  <)t'  -ii^riri/iiii'  I'orwar'l,  ri;->wltM  IVoiii  tli''  i-iirviil iirc  cil'liii' 
lo.v.-r  |,:irt  of  tli^.'  v.-rli.-i.r.il  lyjlurjiii,  ivliirlj  insli-ud  rif  risiii:,'  vcrti- 
cnlly  from  Ihi;  riiiii,  iiii-liiii-i  olili'im-ly  forward  anil  ii]iwiinl  ;  so 
thir,  till!  <tr:iin  of  Ihi:  wiii.  li  woiilil  oi li'-rwis.-  hill  uliimsl 

ei.  ln.-iivcly  Oh  tlir:  hwt  .joint  of  tin;  r,T,lu:iiii,  i>  uiviii.  il  Ijclwi-cii,  ;it 
k-n.-'f,  four '<f  it,-,  li.v.-^-r  arlii  i;l:irii)in.  'I  liis  |i'iiiil  ii.i^  I'l'''"  "I'H 
Cl  i'  irl.itwl  hy  in  tlif  I  Itlj  <-liai,t<-r  ol  his  '  inlliiii'"  nf  I'livsin- 

I'l//;  wliirh  i'/ia[jtpr  I  taki- llin 'j|i|iort!iiiitv  ii)'  r.'  iiiijini  ii'liii^' In 
th-  !.-rir,  M  a  mni  arl.Tiiral.ly  wriOiii  -.ifl  im -I  nn'l  ivi- •»liclili  uf 
Hi'-  liani-iifi  of  tin:  fk'rii-loii.'  It  is  oin-  el'  I  aiillMir's  aipli  sl 
P';rr.,-rn.inr<:.i,  aii>I,  in  riiv  </|<ini'>ri,  !i  ino'ji'l  of  pliil'i?">|iirn-.il  i-uiii- 
P'l-'iti'.n  ;  in  v;lii.;ti  i-liar.t.l.-T  alom;  it  wool'!  wull  rujiay  a  fruqii.ait 
ptr  wai. 
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iiinomuiata,   is  rendered  the  more  obvious  by  (1 
striking  contrast  which  exists  between  their  Uiickn, 
and  that  of  the  bone  in  their  immediate  neigbl)ourhoo, 
VVhi  e  they  are  prisms  of  nearly  an  inch  in  diamet. 
the  duini,  within  half  an  inch  above  them,  becomes 
thm  as  paper,  and  semi-transparent. 

The.se  gioininga,  and  inclined  articulations,  wliir 
occur  in  the  pelvis,  along  the  line  of  trau.smission 
torce,  iuriiLsh  a  good  illustration  of  the  two  princii,; 
laws  which  prevail  throughout  the  structure  of  th 
skeleton, -VIZ,,  iirst.  That  accumulation  of  osseou 
matter  indicates,  and  is  proportionate  to,  pressure  1 
be  sustained.  Secondly,  That  frequency  and  obliquity 
ot  joints,  iiidic.-ite,  and  are  proj.ortionate  to,  concussi'o, 
to  be  dislribuled. 

The  double-wedse  like  .shape  of  the  s.acrum  is  .• 
feature  in  the  mechanism  of  the  pelvis  wliich  has  beei 
noticed  by  several  anatomists.  Cruveilhier  has  pointec 
out,  witli  his  usual  accuracy  and  clearness,  the  etfec 
of  that  form  in  preventing  the  displacement  of  th, 
bone  by  any  force  acting,  either  from  above  downward 
or  from  before  backward.  For  the  bone  is  largei 
above  than  below,  and  is  also  (with  certain  exceptions 
which  will  presently  be  stated)  wider  before  than  be- 
hind. But  Cruveilhier  appears  to  me  to  have  fallen  int( 
error,  when  lie  goes  on  t„  state,  that  the  provi.sious  foi 
preventing  this  bono  from  bring  driven  forwar.l,  art 
but  shght ;  that  the  powerful  apparatus  of  posterior- 
sacro-iliac  liganienlons  libics  can  only  tend  to  resist 
the  liackward  di.sloeaUon,  and  that  the  sjiace  between 
the  iha  i.s,  in  its  whole  length,  larger  before  than  be- 
''.""'',,'.''1'""'"''-'  '^'■V>"-'<''io>>"  (as  lui  .states,  in  couclu- 
siou)  "  cridciiiiiiciif  j}ro/,rc  a  Jarorisd- It  drjilticrini  nl  dii 
Sdcriiiii  did  panic  aiiterlciin:"  (.\natomie  l)escri|itive, 
vol.  i.  p.  45 1.)  The  facts,  and  the  conclnsiou,  here 
advanced,  are  not  in  accordance  with  my  own  observa- 
tions ;  which  have  satisfied  me,  on  the  contrary,  that 
both  the  form  of  the  s;icrum,  and  the  disposition  of  its 
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posterior  ligaments,  are  calculated  very  strongly  to 
resist  the  anterior  dislocation, — against  which  the  bone 
is  further  defended  by  the  shape  and  position  of  the 
alae  of  the  ilia.  I  shall  offer  a  few  remarks  on  each  of 
these  points  in  succession. 

And  first,  with  regard  to  the  form  of  the  sacrum. 
Although  it  is  true  that,  at  the  upper  extremity  of  the 
bone,  the  anterior  surface  is  usually  two  or  three- 
eighths  of  an  inch  wider  than  the  posterior,  yet,  upon 
dividing  the  bone  by  a  section,  parallel  with  the  plane 
of  the  upper  strait  of  the  pelvis,  and  at  about  an 
inch  and  a  half  below  its  superior  extremity  (in  other 
words,  opposite  to  about  the  middle  of  the  auricular 
surface)  I  have  generally  found  these  proportions 
reversed,  the  posterior  surface  being  here  wider  than 
the  anterior,  sometimes  as  much  as  half  an  inch,  or 
even  five-eighths,*  seldom  less  than  one-eighth.  Half 
an  inch  lower  down,  the  anterior  surface  resumes  the 
superiority  in  width.  These  changes  of  jiroportion 
are  illu.strated  in  the  annexed  diagram,  which  repre- 
sent.f  three  sections  of  the  same  sacrum  :  the  first  taken 
joat  below  its  upper  extremity,  the  second  three- 
fourths  of  an  inch  lower  down,  and  the  third  half-an- 
inch  below  the  .second.  In  the  first  and  third,  the 
ba.qe  of  the  wedge  i.s  turned  forward  ;  in  the  second,  it 
ia  obviously  directed  backward.  The  figures  arc  of  tlie 
natural  size  ;  and  the  exact  points  from  wliich  the  mea- 
»nrement.s  have  been  Uiken,  are  indicated  by  trans- 
verse lines,  against  each  of  wliioh  its  length,  in  inches 
anrl  sixteenlljH  of  an  inch,  lias  been  set.  The  letters, 
which  are  the  same  in  ail  the  fit'ures,  refer  to  the  ox- 
planation  appended  to  the  diagram.  In  examining 
a  large  number  of  sacra,  with  a  view  to  this  fiarticular 
point,  I  have  found  the  form  above  described  to  be  a 

*  f  havfi  s<:<!'n  but  one  sf«dmen  (in  the  collection  of  Tror. 
Part'idiTS)  in  which  the  (lifTertiicc  arnoimtctl  id  fivc-ciwhtlin.  Tim 
avfira^e  rlitTerence  ia  between  an  eii^hlh  and  a  (Hiartor  of  an 
inch. 
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general  rule,  liable  to  many  individual  exoeptio, 
llius,  m  some  instances,  the  bacli;  and  front  of  i 
Bacrnm  have  been  nearly  equal  in  width,  in  the  wL^ 
length  of  the  auricular  surface.    In  other  specimt 
the  anterior  surface  lias  been  wider,  lor  the  same  d. 
tance,  than  the  posterior  ;  or,  vice  rersd,  the  poster; 
has,  more  or  less,  exceeded  the  anterior  in  widf 
But  these  exceptions,  so  far  from  throwing  doubt 
the  rule  liei-e  laid  down,  have  rather  afforded  it  an  i 
direct  corroboration.    For  those  sacra  which  have  n 
presented  the  ordinary  changes  of  proportion,  have  i 
variably  possessed  some  compensating  peculiarity 
forni,  calculated  to  produce  a  similar  result.  So'ni 
for  instance,  have  presented  a  strong  angle,  projectii 
from  each  auricular  surface,  and  fitting  into 'a  cc 
responding  depression  on  the  articular  surface  of  tl 
ilium  ;  or,  on  the  contrary,  a  depression  in  the  aui 
cular  surface,  adapted  to  an  eminence  of  the  os  inn 
minatum.     Not  unfrecpiently  the  sacrum  has  pr 
sented,  opposite  the  middle  of  its  auricular  surfac 
a  general  contraction  in  the  transverse  dimensioi 
obviously  tending   to    resist   dislocation    in  evci 
sense— whether  upward,  downward,  ibrward,  bad 
vvard,  or  in  any  intermediate  direction.    In  other  s]. 
cimens,  the  auricular  surface  has  exhibited,  on  a  trail 
verse  section,  a  .series  of  undulations,  all  at  the  san 
horizontal  level,  ami  disposed  in  such  a  manner  as  I 
resist,  alternately,  the  anterior  and  posterior  disloc- 
tion.     I  have  not  space  for  sketches  of  all  tin- 
varieties  ;  but  I  will  take  the  last  mentioned,  as  on 
of  the  most  rem.arhalde,  for  illustration. 

The  annexed  diagram  (to  which  the  ox])lanatioii 
the  former  is  ;i.pplicable)  represents,  on  a  reduced  seal, 
three  horizontal  sections  of  a  sacrum,  wiiler  behin. 
than  before  in  the  whole  length  of  the  auricuhir  sur 
face  {.as  may  be  deduced  from  a  eom])arison  of  tb 
measurements  iiiincxed  to  each  figure).  The  form  n 
tills  .specimen,  taken  as  a  whole,  is  only  calculated  t. 
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oppose  the  advance  of  the  hone,  and  has  no  tenden( 
to  resist  the  posterior  dislocation.  But  on  comparii 
the  four  measurements  of  the  first  section,  the  boi 
will  be  found  to  consist,  in  this  part,  of  tliree  wedge 
of  which  the  anterior  and  posterior  have  their  bas^ 
beliind,  and  tlieir  narrow  ends  directed  forward,  whi' 
the  intervening  one  presents  a  contrary  dispositio) 
The  two  fonuer  tend  to  resist  the  anterior,  and  tl 
latter,  tlie  posterior  dislocation.  This  arrangeraei 
sutiiciently  exemplifies  the  nature  of  the  compensatic 
alluded  to  above. 

^  These  facts  compel  me  to  dissent  from  Cruvei 
hier's  opinion,  so  far  as  it  relates  to  the/or»i  of  tl 
bone. 

W  ith  regard  to  the  posterior  sacro-iliac  ligaments, 
■is  to  be  observed,  that  many  of  their  fibres  run  oblique) 
forward  and  inward,  from  the  ilium  to  the  sacrun 
These  fibres  must  necessarily  be  stretched  by  tl 
advance  of  the  bone  towards  the  cavity  of  the  pelvi 
und  therefore  cannot  fail  to  oppose  its  dislocatiuu  i 
that  direction.  In  order  to'satisfy  myself  on  tli 
point,  I  tried  the  following  experiment.  I  divided,  i 
a  recent  pelvis,  all  the  connexions  between  the  sacrui 
and  ossa  innominata,  except  the  posterior  sacro-ili:i 
ligaments  ;  and  then,  having  fixed  tlie  ossa  innoniinat: 
endeavoured  to  draw  the  sacrum  forward  ;  but  it  ri 
sisted  my  strongest  eftbrts.  I  then  cut  away  part  . 
the  bone  oiijiosite  the  lower  half  of  the  sacro-ilij 
joint,  in  order  that  the  weilge-like  form  of  the  sacrui 
might  have  no  iiiHucnce,  either  in  promoting  or  pi  i 
venting  its  .advaiu'e  ;  but  it  still  resisted  my  eiuii 
force  applied  from  behind,  though  now  retained  in  r 
position  solely  by  the  iiostcrior  sacro-iliac  ligament  • 
This  experiment  may  be  easily  repeated,  and  it  appoiii 
to  me  to  afford  conclusive  evidence  that  tliese  lig: 
ments  are  not  favoura,ble  to  the  anterior  dislocation. 

Looking,  in  the  last  place,  to  the  form  and  posilin 
of  these  alai  of  the  ilia,  we  shaU  find  them  calciilali 
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to  furnish  tbe  upper  half  of  the  sacrum  with  an  addi- 
tioDal  protection  against  the  anterior  dislocation. 
Their  posterior  extremities,  which  are  very  strong  and 
massive,  extend  bacliward  nearly  two  inches  from  the 
aacro-iliac  articulation,  and  project  on  each  side,  so  as 
to  sustain  the  force  of  many  shoclis,  which  would 
otherwise  tell  upon  the  posterior  surface  of  the 
sacrum. 

These  several  considerations  lead  me  to  think,  that 
the  anterior  dislocation  of  the  sacrum,  so  far  from 
having  been  favoured  by  Nature,  is  quite  as  effectually 
guarded  against  as  any  other  displacement  to  which 
the  bone  is  liable.  It  is  true,  indeed,  as  Cruveilhier 
observes,  in  explanation  of  his  opinion  on  this  point, 
that  the  force  which  the  sacrum  habitually  sustains 
{namely,  the  constant  pressure  of  the  trunk)  tends 
alway.9  to  thrust  it  downward  and  backward,  and 
never,  in  any  degree,  towards  the  cavity  of  the  pelvis. 
But  on  the  other  hand,  the  external  violence  to  which 
the  sacrum  is  occasionally  exposed,  can  operate  only 
from  behind,  or  from  below,  in  no  case  from  above 
or  from  before.  And  if  this  bone,  so  well  fortified 
against  the  constant  strain  to  which  it  is  exposed, 
had  been  left  unprotected  against  dislocation  by 
sudden  shocks  from  without,  it  would  jjresent  a  strange 
exception  to  tlie  watchful  providence  of  Nature  against 
accidental  violence,  which  is  exemplified  in  the  struc- 
ture of  every  part  of  the  .nkeleton.  It  is  indeed  a  re- 
markable reflection, — and  one  with  which  these  obser- 
vations may  be  not  inappropriately  concluded, —  that 
contingencies  which  may  occur  but  once  in  fifty  years, 
— which  may  ntrtr  happen  to  some  individuals, — are 
yet  as  elaborately  provided  against  by  Nature,  as  those 
internal  strains,  and  tendencies  to  dis[)lacement  or 
Tupttjre,  which  are  in  incessant  operation  throughout 
the  whole  period  of  life. 


220 


UPPER  EXTREMITY. 


CHAPTEE  V. 

OF  THE  EXTREMITIES. 

223.  The  extremities  are  long,  jointed  appendages 
of  the  body,  attached  by  one  end  to  the  trunk,  and  i 
free  in  the  rest  of  tlieir  extent.    They  are  four  in  i 
number  ;  an  upper  pair,  depending  from  the  thorax,  , 
chiefly  subservient  to  tact  and  prehension  ;  a  lower 
pair,  connected  with  the  pelvis,  the  principal  agents  in  i 
support  and  locomotion.    To  these  the  transcendental  ! 
anatomists  add  the  lower  jaw,  which  they  regard  as  a  i 
pair  of  limbs,  joined  together  at  their  distal  ends,  and  Ij 
otherwise  considerably  modified  for  the  function  of  ! 
mastication  :  but,  nevertheless,  bearing  precisely  the  : 
same  relation  to  the  cranial  division  of  the  vertebral 
column,  that  the  arms  do  to  its  thoracic,  and  the  legs  ■ 
to  its  pelvic  region.     These  analogies  will  be  con- 
sidered more  in  detail  in  our  general  review  of  the 
skeleton.    In  the  present  chapter  we  have  only  to  de- 
scribe the  bones  of  each  limb  in  succession  ;  subjoin- 
ing some  brief  observations  on  their  mechanism  and 
uses. 

OF  THE  UPPER  EXTREMITY. 

224.  The  upper  extremity  is  divided,  by  descriptive 
anatomists,  into  four  parts  ;  the  shoulder,  the  upper 
arm,  the  fore-arm,  and  the  hand.  Of  these  parts  only 
the  three  last  are  recognised,  by  the  ti'anscendental 
anatomists,  as  constituents  of  the  upper  extremity  ; 
the  bones  of  the  shoulder  being  referred  by  them  to  the 
costal  series.  (See  note*,  page  181).  This  latter  appears 
to  me  to  be  the  legitimate  arrangement,  the  former 
being  at  variaiice  with  the  obvious  analogies  of  the 
bones.  But  I  shall  here,  as  elsewhere  in  this  work, 
follow  the  ordinary  system,  for  the  sake  of  its  practical 
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convenience,  having  previously  set  the  student  on  his 
guard  against  its  theoretical  errors. 

OF  THE  SHOULDEK. 

225.  The  shoulder  consists  of  tv^^o  bones,  the  scapula, 
and  the  clavicle.  The  scapula  is  a  flat  bone,  resting 
on  the  exterior  surface  of  the  thorax.  The  clavicle  is 
a  long  bone,  situated  horizontally  at  the  anterior  part 
of  the  thorax,  just  above  the  first  rib. 

OF  THE  SCAPULA. 

226.  The  scapula  is  a  large,  flat,  thin  bone,  of  tri- 
angular form,  lying  on  the  posterior  and  lateral  wall  of 
the  thorax,  between  the  first  and  seventh  ribs.  Taking 
a  general  survey  of  the  scapula,  the  student  will  ob- 
serve that  it  presents  two  surfaces,  three  borders, 
and  three  angles.    Of  the  angles  one  is  truncated, 
thickened,  and  hollowed  by  a  concave,  articular  sur- 
face, designed  to  receive  the  rounded  head  of  the  arm- 
bone.    This  surface  is  named  the  glenoid  cavity,  and 
the  thickened  angle  on  which  it  occurs,  may  be  called 
the  head  of  the  scapula.    This  head  is  supported  by  a 
slightly  contracted  portion  called  the  nech;  and  from  the 
neck  the  thin,  wide  ala  of  the  scapula  expands.  The 
ala  is  strengthened  by  its  three  thickened  borders,  which 
present  the  appearance  of  stout  bony  ribs,  and  are 
iience  called  the  costce  of  the  scapula.    The  anterior 
surface  is  concave,  lies  upon  the  surface  of  the  thorax, 
and  is  called  the  venter  of  the  scapula.    The  posterior 
surface  is  convex,  and  derives  from  its  backward  aspect 
the  name  of  dorsum.    The  dorsum  is  traversed  by  a 
strong  horizontal  process  of  bone,  called  the  spine  of 
the  scapula.  This  eminence  curves  upward  externally, 
and  expands  into  a  flattened  extremity,  named  the 
acromion  process,  which  jDrojects  forward  so  as  to  over- 
arch the  gieiioid  cavity.    The  spine  and  the  acromion 
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are  the  two  principal  processes  of  the  scapula ;  there 
is  a  third,  of  smaller  size,  called  the  coracoid  process, 
which  arises  from  the  upper  border  of  the  neck,  and 
stretches  forward,  like  the  acromion,  over  the  glenoid 
cavity. 

From  this  rapid  sketch  of  the  principal  objects  pre- 
sented by  the  scapula,  and  of  their  general  relations  to 
each  other,  we  may  proceed,  in  the  next  place,  to  ex- 
amine more  minutely,  first,  its  head  and  nech,  with  the 
coracoid  jjrocess  which  the  neck  supports  ;  then  its 
borders  and  angles ;  and  lastly,  its  surfaces,  ventral 
and  dorsal,  with  the  spine,  and  its  acromion  process, 
arising  from  the  latter. 

227.  Head,  The  head  is  an  expanded  portion  of 
bone,  which  occupies  the  external  angle  of  the  scapula, 
and  supports  the  glenoid  cavity.*  The  glenoid  cavity 
is  a  wide,  shallow,  articular  depression  :  of  an  ovoid 
shape,  with  its  longest  diameter  directed  from  above 
downward  and  backward.  It  is  wider  below  than 
above  ;  and  its  outline  presents  a  close  resemblance  to 
that  of  the  longitudinal  section  of  a  pear.  Its  direc- 
tion, or  aspect,  is  outward,  forward,  and  a  little  down- 
ward.   Its  margin  gives  attachment  to  a  ligament, f 

*  What  we  have  here  called  the  head,  is  usually  described 
among  the  angles  of  the  scapula,  under  the  name  of  external  or 
articular  angle.  Such  an  association  appears  to  me  to  be  highly 
objectionable.  For  while  the  two  other  angles  are  entirely  in- 
significant, being  the  mere  incidental  results  of  the  junction  of 
the  borders,  this  articular  expansion  is,  on  the  contrary,  the 
essential  element  of  the  scapula,  to  which  every  other  portion  of 
the  bone  is  obviously  subordinate  and  accessory.  It  is  to  the 
muscles  by  which  the  head  is  moved,  or  maintained  in  its  position, 
that  the  costce  afford  leverage,  and  the  ala  an  expanded  insertion. 
The  acromion  and  coracoid  processes  overarch  and  protect  the 
head ;  the  spine  strengthens  the  scapula  precisely  opposite  to  its 
centre ;  ancf  even  in  the  depth  and  disposition  of  the  fossce,  we 
shall  presently  discover  a  distinct  adaptation  to  the  functions  of 
this  portion  of  the  bone.  For  these  reasons  we  have  placed  it 
alone,  and  made  it  the  starting  point  of  our  description ;  at  the 
same  time  enumerating  it  among  the  angles,  that  the  student  may 
bear  in  mind  the  arrangement  generally  adopted. 

t  Capsular  ligament  of  shoulder-joint. 
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and  suppoi^,  in  the  recent  subject,  a  fibro-cartilaginous 
brim,  by  wliich  the  cavity  is  deepened.  A  strong 
tendon*  takes  origin  from  its  summit.  The  neck  is 
that  contracted  portion  of  bone  which  immediately 
supports  the  head.  It  is  not  separated  by  any  definite 
boundary  from  the  ala,  into  which  it  appears,  as  it 
were,  to  expand.  Its  contraction  is  more  distinct  behind 
than  before,  and  below  than  at  its  upper  part,  where  it 
supports  the  coracoid  process.  This  process  has 
somewhat  the  appearance  of  a  finger,  half-bent,  point- 
ing forward  and  outward.  It  arises,  by  a  strong  wide 
root,  from  the  upper  border  of  the  neck  ;  extends,  for 
a  little  way,  upward  and  inward  ;  and  then,  suddenly 
changing  its  direction,  runs  forward  and  outward,  and 
passes,  as  we  shall  hereafter  find,  beneath  the  clavicle. 
The  first,  or  ascending  portion  of  the  coracoid  process, 
is  flattened  from  before  backward  ;  it  is  smooth,  and 
presents  nothing  remarkable  for  examination.  The 
horizontal  portion  is  much  narrower,  and  flattened  in 
a  different  direction  ; — viz.,  from  above  downward. 
Its  upper  surface  is  rough,  and  gives  attachment  to 
hgaments  ;+  its  inferior  surface  is  smooth,  and  directed 
downward  and  backward  towards  the  glenoid  cavity, 
which  it  overhangs.  The  anterior  margin  of  the  pro- 
cess is  rough,  and  gives  insertion  to  a  muscle.  +  Its 
posterior  margin,  likewise  rough,  attaches  a  ligament.  § 
Its  summit,  rounded  and  tubercular,  affords  origin  to 
two  muscles.  II  The  aw(/^e  which  the  two  portions  of 
the  coracoid  form  by  their  junction,  gives  attachment 
to  a  ligament, H  to  which  we  shall  have  occasion  to 
revert,  in  describing  the  superior  border  of  the  scapula. 

228.  Borders  or  Cost^e.  External  or  axillary, 
sometimes  also  called  inferior.    This  is  a  stout,  bony 

*  Long  head  of  biceps. 

t  The  conoid  posteriorly,  the  trapezoid  in  front. 
X  Pectoralis  minor.  §  Coraco-acromion. 

II  Coraco-brachialis  internally,  short  head  of  biceps  externally, 
il  Supra-scapular. 


1 


224 


SCAPULA. 


rib,  extending  from  the  head  to  the  inferior  angle  of 
the  bone.  It  is  by  far  the  thickest  of  the  three  costse, 
but  it  gradually  diminishes  in  thickness  towards  its 
lower  extremity.  Its  upper  third  is  full  half  an  inch 
wide,  and  presents  a  shallow,  oblong  depression,  or 
groove,  which  attaches  a  large  muscle.*  Its  middle  third 
is  also  slightly  grooved,  in  the  longitudinal  sense,  and 
gives  origin  to  part  of  a  smaller  muscle. f  The  lowest 
third  presents  an  edge  which  attaches  some  fibres  of 
another  muscle.  J  Superior.  This  is  the  shortest,  and 
thinnest,  of  the  three  costae.  It  extends  from  the  cora- 
coid  process  to  the  posterior-superior  angle  of  the  bone, 
attaches  a  muscle,§  and  presents,  externally,  a  semi- 
circular depression,  called  the  supra-scapular  notch. 
This  notch  is  bounded  on  the  outer  side  by  the  cora- 
coid  process  ;  and  the  ligament  which  we  ha,ve  men- 
tioned as  being  attached  to  the  angle  of  that  process, 
stretches  across  the  notch,  and  converts  it  into  a  hole. 
Sometimes  a  slip  of  l)one  performs  the  office  of  this 
ligament ;  in  which  case  there  is  a  complete  supra- 
scapular foramen,  even  in  the  dry  bone.  This  hole 
gives  passage  to  a  nerve,  ||  and  occasionally  also  to 
vessels. II  Internal,  or  vertebral.  This  border  is  often 
called  the  base  of  the  scapula.  It  extends  from  the 
uppermost  to  the  lowest  angle  of  the  bone.  It  is  the 
longest  of  the  borders,  but,  in  thickness,  intermediate 
between  the  other  two.  It  is  not  straight,  but  presents, 
at  the  junction  of  its  upper  one-fourth  with  its  lower 
three-fourths,  an  obtuse  angle,  the  position  of  which 
should  be  borne  in  mind,  as  indicating  the  commence- 
ment of  the  spine  of  the  scapula,  and  the  limits  of 
several  muscular  insertions.  The  base  affords  attach- 
ment to  six  muscles,  of  which  one  is  attached  to  (what 
would  be  called,  if  this  border  were  thicker),  its  anr 

*  Long  head  of  triceps.  t  Teres  minor, 

X  Teres  major.  §  Omo-hyoideus. 

II  Supra-scapular, 
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terior  lip,*  two  to  its  posterior  lip,f  and  three  to  the 

interval. "^t. 

229.  Angles.  Inferior.  Formed  hy  the  junction  of 
the  axillary  and  vertebral  borders.  It  is  thick  and 
rough,  constitutes  the  lowest  point  of  the  bone,  and 
gives  origin  to  a  few  fibres  of  two  muscles. §  Superior- 
anterior.  This  angle  is  truncated,  and  occupied  by 
that  thickened  eminence,  which  bears  the  glenoid 
cavity,  and  has  already  been  described  as  the  head  of 
the  bone.  The  grounds  upon  which  we  have  distin- 
guished this  angle,  by  giving  it  a  separate  paragraph, 
and  selecting  it  for  the  opening  of  our  description, 
are  stated  in  note,*  page  222.  Superior- posterior. 
Formed  by  the  junction  of  the  upper  and  vertebral 
borders.  It  is  tliin,  rounded,  and  smooth,  forms  the 
highest  point  of  the  bone,  and  gives  insertion  to  some 
fibres  of  a  muscle.  || 

230.  SuKFACES.  Posterior  OT  dorsum.  Convex  from 
above  downward,  alternately  convex  and  concave  in 
the  transverse  direction.  Divided  into  two  unequal 
portions  by  the  spine  of  the  scapula,  which  projects 
backward  and  upward  from  it,  at  the  line  of  junction 
between  its  upper  fourth  and  its  lower  three- fourths. 
The  surface  above  the  spine  belongs  to  the /ossa  supra- 
spinata;  the  surface  below  it,  to  the /ossa  infra-spinata. 
The  fossa  supra-sjnnata  is  smooth  and  concave,  wider 
internally  than  externally,  and  filled  in  the  recent 
state  by  a  muscle,  H  the  fibres  of  which  are  attached  to 
its  two  internal  thirds.  The  infra-spinous  fossa  is 
more  than  three  times  as  large  as  the  supra- spinous 
fossa ;  it  presents,  externally,  a  long,  wide  groove, 
which  runs  parallel  to  the  auxiliary  border  ;  internal  to 

*  Serratus  magnus. 

t  Some  fibres  of  supra-spinatus,  above  the  ohtuse  angle ;  of 
infra-spinatus,  below  tbat  point. 

X  Levator  anguli  scapula*,  above  the  angle ;  rhomboideus  minor 
opposite  the  angle  ;  rhomboideus  major,  below  the  angle. 

§  Of  the  teres  major,  and  (occasionally)  of  the  latissimus  dorsi. 

II  Levator  anguli  scapulaj.  ^  Supra-spinatus. 
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that  a  convexity,  running  parallel  to  the  groovi 
which  it  forms  the  inner  bounchuy ;  and  a^ain, 
ternal  and  superior  to  this  convexity,  another," but 
extensive  concavity.  This  fossa  is  peiforated 
several  nutrient  fcirainiiia  ;  it  lodges  a  large  muse 
wliich  is  attaclied  to  its  inner  three-fourths,  bat  o 
covers,  without  taking  origin  fi-om,  its  outer  foui 
The  infra-spinous  fossa  does  not  extend  quite  to 
axillary  border,  but  is  bounded  externally  by  a  ro 
line,  which  commences  above,  at  the  lower  part  of 
head,  and  passes  downward  and  backward  to 
vertebral  border,  which  it  joins  about  an  inch  ab 
the  inferior  angle  of  the  bone.  Tliis  line  attaches 
intermuscular  aponeurosis  ;f  it  cuts  oft'  a  long  surf 
of  which  the  upper  two-thirds  are  narrow, "and  i: 
attachment  to  a  small  muscle,  J  while  the  lower  tii 
is  much  wider,  and  roughened  for  tlie  insertion  n 
larger  muscle. S  The  wide  and  the  narrow  portion.-, 
this  surface  are  separated  by  a  line  which  ruus 
liquely  downward  and  backward  from  the  axill: 
border,  and  attaclies  an  iutermuscular  aponeuros 
This  is  sometimes  called  the  oWfV/MC  liiii:  of  the  scapi 

From  the  description  of  these  foss;e  we  p.iss  natuiM 
to  that  of  the  s^j/Hr.  wliicli  serves  as  a  sort  of  par 
wall  to  separ.-ite  them  from  eacli  other. 

The  SPINE  OF  TliK  .scAriil.A  is  a  strong,  triangi; 
plate  of  heme,  wdiose  ajiex  is  situated  at  the  vertiel 
border  of  tlie  sca|iala,,  just  o]iposite  its  olilitsi'  ai: 
(228)  ;  whose  bust-  is  placed  externally,  near  tlie  1). 
of  the  bone  ;  while  of  its  sides,  one  is  joined  to  the  n 
the  other,  thick  and  fi-ee,  gives  attachment  tonnisri 
and  is  called  the  crcxt.  The  spine  does  nut  ext. 
quite  across  the  dorsum,  but  stops  short  about  li:i 

*  TntV;i-spIn;Uns. 

t  Wliiuh  .sL'iKirales  tlie  iiilVa-spiii::;!!.*  nmscli'  I'mm  tlio  tv 
m.'ijor  uiul  nuiuir. 

X  Teres  minor.  5  'I'l-ri's  iiiajev. 

II  Whieli  si-paralt.;  llu'  ti'iT.-^  la.ijcr  rroni  (he  U'it'>  iiiinni-. 
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an-inch  from  the  head,  leaving  an  interval  through 
which  the  supra  and  infra-spinata  fossre  communicate 
with  each  other.    Its  surfaces  are  not  horizontal ;  the 
superior  looks  forward  and  inward,  as  well  as  upward, 
and  the  inferior  has   the  contrary  direction.  Both 
STirfaces  are  slightly  concave,  perfoiated  by  one  or  two 
large  nutrient  foramina,  wide  near  the  head  of  the 
scapula,  gradually  narrowing  as  they  approach  the 
Tertebral  border.    The  superior  surl'ace  contributes  to 
the  /v«a  SHpi-n-.3/,i„af.a,  and  attaches  part  of  the 
mmcle  which  that  fossa  receives.*    The  hifc-w;-  sur- 
iace  contributes  in  like  manner  to  the  fussa  hifi-a- 
spinata,  and  gives  origin  to  the  upper  fibres  of  the 
muscle  therein  contained.f    The  spine,  beinrr  of  a 
triangular  shape,  has  necessarily  three  borders.  Of 
taese,  one  i^  anterior,  one   external,  and  the  third 
posterior.    We  have  already  noticed  tliein  slinhtly 
ami  with  regar.l  to  the  two  former  have  little  to°add' 
Ihe  o.r.ur.or  border  is  attached  to  the  dorsum,  and 
tonns  tfie  root  of  the  [.rocess.    The  c.rternul  border 
'Sort,  thick,  and  rounded,  is  continuous,  below  witli 
the  ne-k,  and  above  with  the  under  surface  of  the 
iwwnion  process;  intonnwliatclv  it  is  smooth  and  free 
1  he >-,o)- border,  or  o  r,,/,  is  wide,  and  presents  two 
-.eparacr-d  l,y  a  rongt,  oUcrro/.     I^ach  /,>  of  the 
west  given  attachment  to  a  muscle,:  Imt  the  inlerr,,/. 
W.TObc„t=..neo.,..     l-he  lips  approaci,  each  other,  and 
'he  interval  is  narrow,  in  the  middle  of  I  he  cn  st,  but 
hey  d,v,r-.'e  from  eaci,  other  at  its  extremitv, 
".rt..all,i,  i,,  become  eontinuous  with  the  bor.lers'of  f  he 
awM.uon  ;  to  Join  the  ba^e  of  the  sc.-,pn|a, 

»^  wbieh  t  ..y  ,.i,..!o...  a  sma!!,  triangular,  snlooth 
u^.ce,  or,  wlocb  a  tendon;  glid.-s.  i«  ,,,„„  a,- 

an?,,  f,,m.ed  by  the  junction  of  the  with  fho 

(^tf,;.o(  l„„;l,r  of  the  .;,me,  that  the  >ur  .,„:o„  ,.ron,, 
*  ^'-r^^f.^ninrsl'jj.  ,4.  1  .  , 

+  '•■  t  '       1-      ■      ,  ^    i-nr  .--^pili-il  II'. 
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springs.  Tlie  acromion  process  is  large  and  strong  ; 
it  runs  outward  a  little  way,  and  then,  forming  an 
angle,  directs  itself  forward  and  upward.  It  is  flat- 
tened, like  the  spine,  luit  in  the  opposite  direction. 
If  a  plane  were  drawn  parallel  to  the  two  surfaces  of 
the  acromion,  and  another  parallel  tu  the  two  surfaces 
of  the  spine,  the  two  planes  would  cut  each  other 
nearly  at  right  angles.  Hence  the  u]iper  surface  of 
the  acromion  is  continuous,  not  with  the  upper  surface 
of  the  spine,  but  with  the  interval  between  the  lips  of 
the  crest.  The  acronuon  is  slightly  curved,  and  over- 
arches the  glenoid  cavity.  Its  upjier  surface  is  con- 
vex and  uneven  ;  it  is  directed  upward,  outward,  and 
backward,  and  lies  immediately  beneath  the  skin  of 
the  shoulder,  of  wliich  it  forms  the  summit.  Its 
lower  surface,  which  is  smooth  and  concave,  has  an 
opposite  direction.  The  extern.al  margin  of  the  acro- 
mion is  thick  and  tubercular,  and  attaches  some  fibres 
of  a  large  muscle.*  Its  internal  (or  anterior)  margin 
is  concave,  attaches  part  of  a  muscle,  f  and  presents, 
near  the  sununit  of  tlie  process,  an  oval,  concave,  arti- 
cular surface,  directed  inward,  forward,  and  a  little 
upward,  for  articulation  with  the  extremity  of  the 
chwicle.  (236)  The  tip  of  the  acromion  process  is 
thin,  and  attaches  a  lig.ament.J 

Anterior  svrfacc,  or  renter  of  tlie  scapula.  This  sur- 
face is  chiefly  occupied  by  a  wide  concavity,  called  the 
fussa  subscapiiUiris.  Tliis  fossa,  however,  is  sepai'ated 
from  the  posterior  border  hy  a  long,  plane  surface, 
from  a  quarter  to  half  an  inch  wide  above,  narrower 
below,  .still  nari'ower,  often  altogether  deficient,  in  the 
middle,  and  serving  for  the  attachment  of  a  large 
muscle. §  The  svhscdpiiUir  fofsa  is  traverseil,  in  its 
twi^ posterior  thirds,  l}y  several  rough  lines,  which  pass 
from  behind  obliquely  forwai-d  and  upward.  Its  an- 
terior third  is  quite  smooth.    The  rough  lines  give 

*  Dcltoifl.  t  Tnipcziuii. 

X  Coraco-aeroniion.  §  Serratus  inngiias. 
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oriijin  to  the  tendinous  intersections,  and  tlie  interven- 
ing- surfaces  to  the  fleshy  fibres  of  a  large  muscle,  which 
is  lodged  in  this  fossa.*  The  smooth  anterior  third 
of  the  fossa  is  covered  by  the  muscle,  but  does  not 
give  origin  to  any  of  its  Hbres.  (The  extremity  of  the 
Diuscle  passes  beneath  the  coracoid  process,  which 
s  a  smooth,  concave  surface,  to  permit  its 
passage. ) 

The  subscapular  fossa  presents,  just  at  the  level  of 
the  spine,  a  retiring  angle,  which  may  be  called,  from 
its  position,  the  nubiscapular  aiiylc.  As  this  angle  has 
been  hitherto  ovei-looked  by  anatomists,  or  only 
noticed  as  a  slight  depression  in  the  subscapuhir  fossa, f 
I  shall,  in  tills  place,  endeavour  to  siiow  that  its  depth 
is  by  no  means  inconsiderable,  and  that  it  serves  an 
important  purpose  in  the  economy  of  the  shoulder. 

Fig.  1,  in  the  annexed  diagram,  represents  a  cec- 
tional  view  of  a  human  scapula,  divided  longitudinally, 
about  midvvay  between  the  vertebral  and  axillary  bor- 
ders, a  c  i.s  the  spine,  h  c  the  supra-spinous  portion 
of  the  ala,  c  d  the  infra-spinous  portion  of  the  ala.  'i'he 
spine,  projecting  V.ickwards  from  the  ala  forms  with 
it  two  angl>;3  ;  one  above,  a  r  b,  which  may  be  called 
the  iUf  i-a-.-i/jinciu.i  anylc;  and  one  below,  a  c  d,  which 
may  be  denominated  the  infra-spinous  aii'jlc.  The 
rernaining  angle  6  d  is  the  aiLbscjiidur  aii(jlc.  The 
straight  lin<:  ced  passing  through  both  ends  ot  the  infra- 
spinous  portion  of  the  ala,  may  be  taken  to  represent 
iti  g^nf:ritl  fjirection  ;  and  the  straight  lines  c  b  ij  and 
c  a  /  indicalf;,  in  like  manner,  the  ies|)ective  directions 
of  til',-  .-upra-.spinous  portion  of  the  ala,  and  of  the 
spine.  .\h  tlie.se  three  lines  meet  in  the  point  c, 
around  whioh,  a.s  a  centre,  is  described  the  circle  rfi/, 
the  tliree  angles  under  consideration  may  be  i-eadiiy 

+  •S«:<!,  for  iUfV.ini-i:,  Mc'fk'-l'.f  .'\I.-iiiiicl  iI'An.'itoiiiic,  l":ri.  i.  I'-  1- 
"  Elle  <A\rt:  ic-uleriK.-iit  uii';  l..-;.;iru  di-jir'.'s.iioii  iiui  uonx'^lioiul  ii 
I'^pine,"  i-;. 
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CMiiipiive  l,  by  ascertaiiiiiic;  limv  many  iK'-^recs  of  tli' 
circle  tliey  respectively  suljtend.  'J'liis  Ijas  Ijeen  cait 
iully  measured,  ;ind  tlie  nuiiiliers  obtained  are  seen  ii 
tiie  diagram,  each  opposite  to  the  ang-Ie  which  it 
numerically  represents. 

In  I'ig.  2.  which  is  a  similar  section  of  another 
Kcaptila,  the  same  letters  are  employed  to  indicate  cor- 
responding jiarls  :  and  the  circle,  with  the  numbers 
attached  to  it,  has  the  same  meaning  and  jmrpose  as 
in  fig.  1. 

To  facilitate  the  comjiarison  of  the  anele.Sj  the 
results  are  .'subjoined  in  a  tabidar  form. 

iSubscapular   angle  in  tig.  1.  =  129°  ...in  fig.  2  =  121^°. 
Infra-spiriMUS  angle  in  fig.l.  =  ]  3(U°...in  fig.  2  =  12s". 
Ibupra-spiniiusaugle  in  fig.l.  =  94/,°. ..in  fig.  2  =  lu2.',°. 

JIEAN  Of  THi;  TKil  JrKASMIIEMEKTS. 

Subscapular  angle  =  129]°. 
Infra-spinous  angle=  l;i2i;". 
>Supra-^pill()us  angle  =  lf^i°. 

Hence  it  appears  that,  in  the  first  scapula,  the  sub- 
Bcajjular  angle  is  more  abrupt,  or  nearer  to  a  right 
angle,  by  71/  than  the  infra-spinous  angle  :  and  that, 
iu  the  second  scapula,  though  it  is  more  obtuse  than 
the  inlra-S]!iniius  angle,  the  dillerence  is  only  1,1° 
in  favour  of  tl'e  Latter.  The  mean  ol'  the  two  measure- 
ments gives  a  tliHcreuee  of  only  :ih°  between  the  inlni- 
spinous  and  the  subscapular  angles.  '\\'itliout  laying 
too  much  stress  tipc.n  tlic  results  obtained  from  these 
few  observations,  1  think  they  will  .jusiify  ns  in  infer- 
ring, generally,  that  the  subscapular  .an"L:le  is  a  very 
ccuisidd'ablc  bcnil  in  Ihc  al.a.  —  iniu'h  loo Considcr.-ibl'e 
to  be  without  a  purpose  ;  w  hieh  it  is  oin-  business,  Ul 
the  ne.xl  j)laee,  to  ascertain.* 

»  'J'liu  rcnsini  wlij  this  ;uif,ir  li:is  liilliiTio  iwi'-iiod  luitico  np- 
I'cai's  Ul  be,  thnt  il  is  lillcrl  mid  in  a  -ivat  iiic;i.-:un>  iiliHU'niti-d, 
as  it  ajiijroiR-lics  the  borders  ol'  iiic  Miipida,  bv  the  iliitkeuiug- of 
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Xow,  I  think  that  the  use  of  this  angle  becomes 
obvious,  when  we  consider,  first,  the  position  of  the 
point  c  (figs.  1,  '2,  and  3)  with  respect  to  the  glenoid 
cavity ;  secouJh-,  the  function  of  the  muscles  con- 
tained in  tbe  three  fosa;e  of  the  scapula,  and  the  posi- 
tion of  their  most  effective  fibres ;  and,  lastly,  the 
manner  in  which  the  subscapular  angle  affects  the 
shape  of  the  subscapular  fos^a,  and  the  jjositiou  of  its 
deepest  part. 

The  point  is  precise! //  opposite  to  the  centre  of  the 
gh-ii'jid  cavitij.  It  will  be  seen,  by  reference  to  the 
diagTam,  to  occupy  the  centre  of  a  triangular  space, 
■which  represents  the  section  of  a  horizontal,  pi  ismatic 
thickening,  or  rib,  in  the  scapula.  This  rib  com- 
mences at  the  base  of  the  bone,  and  runs  across  the 
ala,  increasing  in  strength  as  it  proceeds  to  reach 
the  centre  of  the  glenoid  cavity.  It  presents  a 
strung  analogy  in  its  form  and  position  to  the  pris- 
matic rib  which  runs,  in  the  os  innoniinatum,  from 
the  acetabulum  to  the  sacro-iliac  joint.  Of  this  we 
shall  ipeak  further  hereafter. 

The  function  of  the  muscles  contained  in  the 
scapular  fo.-s*,  is  to  draw  the  head  of  the  humerus 
towards  the  scapula,  and  to  maintain  it  in  close  con- 
tact with  the  surface  of  the  glenoid  cavity.  The 
fibres  most  efficient  to  this  end  are  those  which  lie  in 
immediate;  vicinity  of  the  prismatic  rib  c  (and  which 
are  represented  in  section  by  the  dotted  circles  I',  I, 
ai:d  III,  fig.  .'j);  because  these  fibres,  and  these  only, 
act  upon  the  humerus  in  a  direction  ])arallcl  to  the 
line  of  motion  required.  Hence  for  the  most  advan- 
lag-;ous  disposition  of  the  muscles  in  question,  it  is 
r';qui.-;it';  tliat  each  fossa  shouhl  luive  considerable 
depth  in  this  [/art.     The  straight  lines  6  a,  ii  h,  and 

th'j  itr,ni:  towarils  thfc  hc-a'l,  on  out-  liand,  and  at  the  vcrtelirid 
crrfta,  on  thfc  othfr.  Thif  ."ort  of  stir-Ivin;.'  awa)-  on  i/acli  xidc  ile- 
(;<-i7<:fl  th';  <:ji:  a.<  to  tli-;  real  abruiitne.-i.H  of  the  luiid  in  the  middle 
of  the  ffrtsa'. 
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rt  (,  in  fig.  3  (wliicli,  I  .sliuuld  obsci-vp,  rei)i-eseiits  the 
.sauie  .section  us  tig.  1)  enable  tlie  eye  to  e.-^tiniiite  tlie 
general  capacity  of  eacli  fossa,  anJ  the  relative  (le|il.h 
of  its  diliereiit  parts.  The  straiyht  line  c  //  .shows  the 
ilepth  which  the  siibscapuhir  fossa  woiiM  li.-ive  if  there 
were  no  suliscapular  angle.  In  that  case  it  would  be 
deepest  at  //,  ;ind  extremely  shallow,  if  not  wholly 
deliuient,  opposite  the  point  <■  :  so  that  the  bulk  of  ihe 
subscapular  muscle  would  be  loiigeil  in  a  disadvan- 
tagcoiis  [losition.  In  Ihe  pmritl  furm  af  l/tr  snipiila. 
cuck  fussa  has  it.t  ijri  aUKt  i/cpl/i  ujipo.iitc  l/ic  /mint  (c), 
iind,  nmsnjiiciilli/,  Ihe  /hichst  /mrt  nf  carh  'iintsdc  Iks 
1)1^  l/iiit  in-ci-isr  jiijxi/ii,ii  ill  irliich  it  run  ujiirutc  iiiunt 
efixtirdii  nil  till  linid  nf  Ihe  hii inrrn.i. 

The  anne.xed  diagram  will,  ]ierliaps,  enable  the 
student  to  Ibrm  a  clear  conce|ition  of  the  essential  ele- 
ments of  the  scapula,  and  (jf  theii-  relative  position, 
independently  of  special  form  and  dimensions. 

/  The  curved  line  u  (j  represents  a 
section  of  the  glenoid  caiilv;  r  i/  is 
the  prisnuitic  a.\is  already  alluded  to. 
projecting  from  the  back  of  the  glenoid 
cavity,  exactly  o]iposite  its  centre; 
'  i  ./i  and  y,  are  three  plates,  springiTig 
iioci  the  angles  of  liie  plasmatic  axi.s; 
one  foianing  the  s|)ine,  the  other  two 
cunslitiitiny  thesupra  and  infra-spiiious 
portions  of  the  al.a.  Each  ]date  is 
strengthened  by  ,a  stout  bony  rib  lanming  rouml  its 
margin.  In  the  human  scapiiia  thr  lower  plate  is  four 
times  as  large  as  either  of  the  two  upper,  which  .are 
about  equ.al  in  extent,  and  sujiporl,  each  a  process. 

'ZSl.  8TKUCTU1;i;.  Cellular  in  the  head,  processes, 
and  other  thickened  i.;ii-ts,  composed  of  a,  dense  com- 
Jiaet  ti.ssue  in  the  rest  of  its  exteia.  The  ala  is 
attenuated  to  seniitr.ansp.arency  opp,.siie  the  centres 
of  the  supra.and  iiifi-.a-spinous  fossa^  :  .in.l,  in  some  in- 
stances,   the  bone  is  absolutely  dehcient    .-tl  these 
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points,  presenting  natural  perforations,  tlirough  winch 
the  muscles  of  the  venter  and  dorsum  may  come  into 
contact  with  each  other.  Development.  Anatomists 
are  not  agreed  as  to  the  number  and  position  of  the 
poiins,  b}-^ which  the  ossification  of  the  scapula  takes 
place.  Cruveilhier,  who  has  given  particular  atten- 
tion to  this  branch  of  anatomical  inquiry,  describes 
si.\  ossiiic  points  in  the  scapula,  one  for  the  ala  and 
spine,  one  for  the  coracoid  process,  two  for  the  acro- 
mion, one  for  the  vertebral  border  of  the  bune,  and 
one  for  its  inferior  angle.  The  first  enumerated,  is 
the  principal  ossific  centre  ;  it  appears  as  a  flat  plate  in 
the  second  month  of  foetal  life  ;  and  the  spine,  which 
is  a  true  apoplii/sis  (as  contradistinguished  from  an 
q/qJojsits),  begins,  in  the  third  month,  to  protrude 
from  its  posterior  surface.  The  other  points  are  com- 
pkmentary,  and  appear  successively  at  various  ages, 
from  birth  up  to  fifteen  years.  Each  remains  a 
detached  epiphysis  for  several  years  after  its  ap- 
pearance ;  and  it  is  not  till  the  period  of  growth 
is  fully  accomplished,  that  the  scapula  is  consolidated 
into  a  single  piece.  ARTlcULATJox.'i.  With  the  cla- 
vicle, by  arthrodia,  or  gliding-joint,  with  the  humerus, 
by  enarthrosis,  or  ball-and-socket  joint.  The  scapula 
derives  a  considerable  support  from  the  ribs,  though 
cut  off  from  direct  contact  with  them  by  several 
inten'ening  muscles. 

OF  THE  CLAVICLE. 

2';-2.  Tlie  clavicle,  or  collar-bone,  is  situated  hori- 
zontallv  at  the  upper  and  lateral  part  of  the  thorax, 
immediately  above  the  first  rib,  the  direction  of 
which  it  crosses  obliriuely.  'J'lie  clavicle  rests,  inter- 
nally, against  the  upper  border  of  the  sternum,  which 
serves  il  a-s  a  fulcrum  ;  and  it  articulates,  at  its  outer 
extremity,  with  the  acromion  process  of  the  scapula, 
which  bone  it  follows  in  ail  its  movements,  prcvent- 
■     it  from  falling  inward  upon  the  thorax,  and  sus- 


231 


CLAVICLE. 


taining  it  firmly  in  tlie  various  positions  wliich  it 
assumes. 

Tlie  chwicle  is  nearly  straight,  with  regard  to  the 
horizontal  iilane  ;  l)ut  iu  the  opposite  sense  it  presents 
a  double  curvature,  being  convex  in  front,  internally, 
concave  iu  the  same  direction,  at  the  opposite  end. 
The  clavicle  is,  moreover,  twisted  on  its  long  axis,  so 
that  a  surface  hioking  directly  upward  externally,  is 
turned  Jorirunl,  as  well  as  u]iwurd,  towards  its 
sternal  extremity.  Or,  to  convey  the  sanie  fact  other- 
wise, the  lijies  liy  which  the  clavicle  is  traversed,  pa.ss 
somewhat  spirally  along  the  bone,  so  that  the  surfaces 
which  lie  between  them  necessarily  vary  iu  direction  iu 
different  portions  of  their  length. 

The  clavicle,  in  the  inner  tin-ee-fourths  of  its  extent, 
has  the  form  of  a  triangular  prism  ;  but  its  outer  fourth 
is  flattened,  so  as  to  present  a  wide  superior  and 
inferior  suj  face,  separated  by  an  anterior  and  posterior 
margin.  In  the  natural  position  of  the  bone,  the  pris- 
matic portion  e.\tends  from  tlie  sternum  to  the  coracoid 
proce.ss  of  the  sca|)ula,  and  the  fiat  portion  from  the 
coracoid  process  to  the  acromion.  The  prismatic  por- 
tion is  subject  to  considerable  variations  of  form. 
In  ill-developed  sjjeciniens  it  piresents  indistinct  angles, 
and  a  smooth  rounded  contour,  so  that  its  surfaces 
merge  into  each  other,  and  cannot  be  exactly  defined. 
All  its  edges,  on  the  contrary,  are  strongly  pronounced 
in  individuals  of  great  muscular  force,  or  who  have 
exercised  a  trade  requii-ing  hard  and  continuous  mamuil 
laboui'.  In  these  insLances  it  olten  resembles  a  ipiad- 
rangular,  rather  than  a  tri.-uigular  jirism.  Indeed, 
the  bulk,  cui'vature,  and  angularity  of  the  clavicle, 
increase  in  direct  proportion  with  the  exercise  of  the 
upper  extremity.  AVhence,  doubtless,  it  happens, 
that  the  clavicle  is  smoother,  more  slender,  less  curved, 
and  (consequently)  longer,  iu  the  female  than  in  the 
male. 

The  lines  of  the  clavicle  are  rounded  and  indefinite 
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t'.iwartls  the  mi. Idle  of  the  bone  :  and,  near  the  extre- 
u;i:ie?,  th"uy-ii  .surticiently  ilistnict,  are  apt  to  be  cou- 
f  .inuied  with  eertain  irreyuhu-  ridges,  wliieh  are  there 
oocaiioned  by  inuseuhir  and  ligamentous  attachments^. 
T.-ese  cireumstances,  togetiier  with  tlie  jieeuliaritios 
ot' torni  frequently  presented  by  iiuhvidual  speeiinens, 
render  the  clavieie  a  very  difficult  bone  i'or  the  student 
cUarly  to  appreh=iid.  The  best  practical  rule,  in  tliis 
and  in  similar  cases,  is  to  procure  as  many  specimens 
as  possible  for  reference,  to  retain  tiiem,  during  ex- 
amination, in  the  natural  position,  and  to  commence 
v.  ::h  a  rapid  survey  of  the  iii-ineii)al  features,  leaving 
such  points  as  cannot  readily  be  made  out,  for  sulwe- 
qu^nt  research,  when  some  general  notion  of  the  form 
and  rel.tions  of  the  bone  shall  have  been  acquired.* 

i-j-i.  From  tiiese  introductory  observations,  we  pro- 
ceei]  10  the  minute  description  of  the  clavicle,  in  which 
wc  shall  aiJopt  the  arrangement  suggested  liy  its  natural 
il;v;sivns  :  consiilering,  in  the  first  place,  its  external 
-'■;''<  «'.'/  p'ji-'i'jit,  secondly,       jirisiiuitic  porliun,  and 

ia.-,"iv,  its  I  .rlri:in'J'ii  S. 

■I'ii.  i'L.\T  PUKTI".N'  OF  THE  CLAVICLE.  Is  curved 
so  as  to  pre-ent  a  concave  edge  in  front,  and  otters  lor 
examination  an  upjier  and  a  lower  «»)/oce,  separated 
bv  an  anterior  and  a  posterior  Ijnrdcr.  Sri;F.\CES. 
>'ii_f,ii-i',r.  (Jonvex,  rouLih,  [)ei-forated  with  nutrient 
lorarnina,  and  covered,  in  the  recent  subject,  by  the 
i:;f.^r!ac-,-d  ap'<neurosi-S  of  tv.-o  muscles, t  whose  flosliy 
t.bres  onenKieii  a  lillle  upon  it  before  and  behind. 

•  Til  •  i,!-,n '.f  o  -'-;isio:!  :l!v 'I'.lV-rriiiL'  r..r  a  while  (lie  ronsirlera- 
t;.>:i  .,i  •;.ai.  i:i:  jjoiii!>,  is  ..lie  i.l'  .-r-  it  pni  lieal  utilily  in  tlir  sliiily 
of  j.i  i,r.;ii.-ii.-  ..r  s-i.-ii.'.-,  i.a'i  .-p.-ci^illv,  iji  rlnii-,  iti  iiiKituiiiy. 

K-,r  t).  j-i.-l  r:].!i'. 11  .,l'  -n  liir...v  .  li.'lii  ii|iuii  lis  rmii- 

ri..-,i.:.T!.-ii! ;  and  til-  tiior.- -trikiir.' ob.iei  i>,  ii..liriM  in  ;i  i.rrliiiii- 
ii.;rv  ii:rv(:v,  ^.-rvi-  iir:.:r-.v„r'l-  hmitiiK;rl.>  aii-l  L'ui'li  s,  to  iiidii-iiti; 
t:i--'[^.-in'/n' '<!' riiii.iUf  partii 'ilar-,  whii  li  niiu'lil  ot  li' rvMSi;  liave 
</,-il  the  ^t.iij.-nt  inm  ii  >in -'rrt.-iia  uii'l  tc^iious  iiiv c>tiu''ati.)n,  ur 
svf'ri  li  iv;  ci.rir'  ly  i-in'li.'l  lii-  r<.si.nn;li. 

t  l>'  . I.- ii.-.'Zin.-'.. 
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Jiifcriiir.  Uneven,  jvnd  i)erfoi-ate(l  with  small  vascular 
aperfcures.^  It  presents  at  its  posterior  part  a  Inhcrc/c, 
wliicli  is  situated  just  where  the  Jlalfnicd portion  of  tiie 
bone  joins  the  jn  if  mat ic  portion.  This  rough  eminence 
is  called  the  tubn-oxit y  of  the  cluvide ;  it  surmounts,  in 
the  skeleton,  tlie  coracoid  process  of  the  scapula, 
and  gives  attachment  to  a  strong  ligament.*  Fron'i 
the  tuherosity  a  rough  ridge  runs  outward  and 
forward,  to  the  extremity  of  the  bone,  crossing- 
obhquoly  the  inferior  surface  of  the  flattened  portion! 
This  IS  called  the  oblique,  line  of  the  cluriclc,  and  gives 
attachment  to  another  strong"  ligament.f  Borders. 
Anterior.  Thin,  concave,  and  rough,  for  the  inser- 
tion of  a  muscle.J  Posterior.  Much  thicker  than  the 
anterior,  and  often  so  flat  .as  to  deserve  the  name  of  a 
surface  (indeed,  it  is  continuous,  as  we  shall  presently 
find,  with  the  posterior  surface  of  the  luisniatic  por- 
tion). It  is  rough,  and  gives  atiachment  to  a 
muscle.*; 

235.  PmsMATic  PimTloN.  Curved,  so  as  to  offer  a 
conve.xity  in  front,  and  twisted  on  its  a.xi.s,  so  that  the 
aspect  oi  Its  surfaces  vai-ies  in  different  portions  of 
their  length.  It  presents  three  surfws,  separated  hv 
Uivee  lines,  or  borders.  ,Suhkace.s.  Anterior  C'oii"- 
vex,  directed  forward,  and  a  little  upward,  at  its 
sternal  end,  forwanl,  outward,  and  considerably  more 
upwai'd,  at  its  acromial  extremitv,  where  it  lieconirs 
continuous  with  the  superior  surface  of  the  flat  por- 
tion. It  |U-e.sems,  inteniallv,  the  impression  of  a 
muscle:!!  externally  it  is  smooth,  and  ncarlv  sul)cut.-i- 
neou.s,  being  only  c.vered  by  .■ni  extremelv  tliin  mus- 
cular expansion. l!  and  by  s,.nie  nervous  iil.-inienls.'* 
J  osterior.     Concave  ami  smooth,  directed  backwaid 

*  \\'T'''\  t  TraiHv.ml. 

H''"""'-,.,  .,  <  Tra  .iv.i,i.s. 

II  h  (■rMn.rl,M.I,Mnas(oi,Ietis.  •   Plaiv..„„-i  mvoides. 

Uraii.-lics  »!  the  aTvical  |il,'xus  (01,0  of  wliieli  somelir.  o.s 
passes  lhruii;;li  (lie  suljslauee  cil'llie  bone). 
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i\n-\  upward  at  its  inner  extremity,  backward,  inward, 
a  lit'.le  downward,  towards  its  outer  extremity, 
wiiere  it  presents  the  foramen  for  the  principal  nutrient 
artery  of  the  bone,*  and  becomes  continuous  w'ith  the 
posterior  border  of  the  flat  portion.  This  surface  cor- 
reifionds,  in  the  recent  subject,  to  large  and  imjjortant 
L-;rves,  t  and  vessels.  J  Inferior.  Eough,  perforated 
by  numerous  vascular  foramina,  gradually  increasing 
in  width  toward  its  outer  e.\.ti'emity,  where  it  is  con- 
tinuous with  the  inferior  .surface  of  the  flat  portion. 
It  is  marked  with  a  rough,  longitudinal  groove,  wider 
externally  than  internally,  which  is  called  the  suhcla- 
rian  groove,  and  gives  insertion,  by  its  concavity,  to  a 
muscle,  i  and  by  its  anterior  lip,  to  a  strong  aponeu- 
ro.-is.il  Internal  to  this  groove,  there  is  a  rough  im- 
pression, called  the  rhombokl  impression,  for  the  at- 
tacliment  of  a  ligament  ;1|  and,  still  further  inward, 
there  frequently  appears  a  little  narrow  facet,  liy  which, 
the  clavicle  articulates  with  the  cartilage  of  the  first 
rib.  BoRDER.s.  Superior.  Separates  the  anterior 
from  the  posterior  surface,  is  rounded  and  indistinct 
internally,  more  obvious  externally,  where  it  joins  the 
post'.-rior  border  of  the  flat  portion.  A  nterior.  Sepa- 
rate-i  the  anterior  from  the  inferior  surface.  It  is 
rou'^h  internally  for  the  attachment  of  a  muscle,*"  and 
continuou.s  extt-rnally  with  the  anterior  margin  of  the 
flat  portion  (which  also  gives  insertion  to  a  muscle). 1  + 
Near  the  junction  of  the  prismatic  and  flat  portions, 
this  border  of  the  clavicle  presents  a  little  smooth 
spfice  to  which  no  muscular  fibres  are  attached.  Postn- 
ri'jr.    .'Separates  the  inferior  from  the  posterior  sur- 

*  Gr-nerallv  sairl  by  aii.iti)ini<'ts  (o  oci'iir  hi  llic  sulicliivi;in 
."'/rii:,  in  whifh  position,  liowi.-vor,  i!  is  vctv  riiriOy  In  be  ruiiiiil. 

*  l!ra/-hial  pIfiiu.H.  %  Siil)'-i;ivi;iii' artery  .-iii'l  vi  in. 

1  Siibclaviiia.  [|  ApKiR-iiroais  i)l  tii(,-  siilji-l;iviiis. 

,  f>)<ito-<:lavi(;ijlar. 

"*  Clavicular  divi.sion,  or  portio  attollen.H,  of  the  ]icc(oraliH 
r.i.iirir. 
t+  Trap'jzi  13. 
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face.  It  is  not  alw.ays  very  distinut,  but  it  follows  the 
direction  of  a  line  drawn  from  the  rhomboid  impres- 
sion to  the  tuberosity  of  the  clavicle,  along  the  poste- 
rior border  of  the  subclavian  groove. 

236.  Extremities.  Inner,  or  sternal.  Presents  a 
triangular,  articular  surface,  directed  downward,  in- 
ward, and  forward,  concave  from  befoi-e  bnchward, 
sligiitly  convex  in  the  opposite  direction,  and  united, 
by  the  intervention  of  an  intei'-articular  fibro-cartilage, 
with  the  con-csponding  depression  in  the  upper  margin 
of  the  manubrium.  Of  its  three  angles,  the  postcriur- 
infcrior  is  di.stinguished  by  being  prolonged  down- 
ward and  backward,  so  as  to  render  this  surface  coiisi- 
derably  larger  than  the  surface  with  wdiich  it  articu- 
lates ;  the  superior  is  connected,  by  ligamentous  fibrrs, 
witli  the  upper  extrenut}'  of  the  fibro  cartilage  of  the 
joint ;  the  anlirior-infcrinr  is  nowise  reuiarkable. 
This  extremity  of  the  clavicle  is  suiTounded  by  a  rough 
border,  into  which  several  ligaments*  are  inserted. 
Outer.  Presents  an  oval,  articular  facet,  genei-ally 
convex,  sometimes  slightly  concave,  directed  forward 
and  outward  to  articulate  witli  a  coi-responding  dejircs- 
sion  on  the  acromion  process  of  the  scapula.  The 
borders  of  this  facet  give  attaclimcnt  to  ligaments.f 

2-37.  Structuiie.  If  its  shape  and  functions  assi- 
milate tlie  clavicle  to  the  cylindrical  bones  of  the  ex- 
tremities, while  its  transcendental  analogies  determine 
lis  position  in  the  costal  series,  this  ilouble  relation  is 
in  exact  accorihince  witli  the  interim-  con  formation  of 
tlie  bone.  Like  the  ribs,  it  is  very  elastic,  and  cel- 
lular in  the  sliaft  as  well  as  at  the  extrenuties  ;  like 
tlie  long  bones,  it  is  invested  with  a  compact  layer 
thicker  near  the  middle  than  .-it  either  oiul.  and  luis- 
sesses  a  medullary  canal,  small  imleed,  and  imlistinct, 
but  sufficient  to  indic.-itc  an  approximation  to  tli'j 

*  Aiili'i-iiir  ami  postL'i'ior  stcnui-clavii'iiliir  lipmu'iiis,  ami  inlcr- 
olaviiMilar  li;^ainiMiI. 
t  Siipi'i'iur  aiul  inferior  aeroniio-davii  uhir. 
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cvlindrical  form.  Development.  The  bulk  of  the 
clavicle  ossifies  from  a  single  point.  A  thin  lamina, 
however,  is  subsequently  developed  at  each  extremity, 
as  a  separate  epi[ibysis,  whicli  ultimately  coalesces 
with  the  body  ot  the  bone.  Articulation.  AVith  the 
first  bone  of  the  sternum,  and  with  the  scapula.  Fre- 
quently also  with  the  cartilage  of  the  first  rib. 

OF  THE  ELASTICITY  OF  THE  CLAVICLE. 

•23S.  The  clavicle  has  always  been  supposed  to  pos- 
:^-5  a  certain  elasticity  in  virtue  of  its  double  curva- 
.:e:  but  no  attempt,  I  believe,  has  hitherto  been 
-de  to  ascertain,  by  direct  experiment,  the  amount  of 
resiUent  property.    I  have  endeavoured,  by  the 
;  ..lowing  experiments,   to  obtain  an  approximative 
:..casureruenl  of  the  elastic  force  resident  in  this  bone. 
A  clavicle  was  taken  from  a  weU-developed,  middle- 
male  subject,  shortly  after  death,  antl  laid  upon 
a  smooth  surface,  with  its  shaft  perpendicular  to  the 
plane  of  a  wall,  agaitjst  which  its  inner  extrejnily 
rested. 

Upon  the  outer  extremity  of  the  bone,  thus  disposed, 
a  siiiart  blow  was  now  struck  with  a  hammer,  in  tlje 
direction  of  its  long  axis.    The  luuiimer  rebounded 
from  tiie  end  of  the  bone,  v:liidi  gpranfj  to  a  distance 
of  riAarl'j  l.v:o  Jttt  fr'nn,  the  widL.     i\ly  friend,  jMr. 
Fergu.s,  in  wliose  p;e3ence  the  trial  was  niade,  sug- 
.•:Hied  that  tlit;  effect  might  depend,  in  sonic  measure, 
i  the  ela.tticity  of  tlie  cartilage  witli  wiiich  tiie  ends 
r  the  bone  are  invested.    This  objection  was  readily 
,  ;t  bv  .-.craping  ofi'  the  cartilage,  and  repe;iting  the 
:;/erin:'-nl.    The  result  proved  tlie  elasticity  to  be  in- 
.  ;.erii:efit  of  the  cartilage;  for  the  bone  sprang  as  far, 
.  .sorne  of  the  trials  even  farther,  than  before.    '1  lie 
■<rie  wa.H  afierward.H  laid  upon  a  stone  floor,  in  .such  a 
^ition  that  it  rested,  like  an  arch,  ujion  it.n  two  ex- 
.  ;niitie.H,  and  presented  liio  convexity  refits  pii.in>aliu 
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portion  towards  the  ceiling.  A  downward  blow  being 
struck  upon  this  convexity,  the  bone  sprang  upward  to 
a  height  of  about  a  foot  (as  nearly  as  I  could  judge) 
from  the  ground.  (The  use  of  the  hammer  in  these 
experiments  is  attended  with  some  inconvenience. 
The  extremity  of  the  bone  is  apt  to  be  crushed  or  splin- 
tered by  too  heavy  a  blow  ;  and  it  eludes  a  stroke  in 
tlie  least  degree  oblique.  In  subsequent  trials  I  have 
employed,  with  advantage,  a  stout  rod  of  wood,  in 
place  of  an  iron  hammer.) 

From  these  observations  we  m;iy  infer,  in  general 
terms,  that  the  clavicle  possesses  sufficient  longitudinal 
elastic  force  to  throw  its  own  weight  nearly  two  feet 
on  a  level  surface  ;  and  sufficient  transverse  elastic 
force,  opposite  the  centre  of  its  anterior  convexity,  to 
raise  its  own  weight  about  one  foot  vertically. 

The  physiological  explanation  of  these  facts  is 
olivious.  The  clavicle  is  endowed  with  this  remark- 
able amount  of  resilience,  on  account  of  the  frequency 
and  violence  of  the  concussions  to  which  it  is  exposed, 
and  also  of  its  importance,  as  a  support  to  the  upper 
extremity,  and  a  defence  for  the  large  vessels  and 
nerves  which  lie  innnediately  beneath  it.  We  shall 
offer  scnne  rein.arlis,  in  further  illustration  of  this  sub- 
ject, when  -n  e  come  to  describe  the  slighter  curvatures 
of  the  radius  and  ulna. 

OF  THE  SnOrJLDEli  IK  GEN'EEAL. 

Soil.  The  shoulder,  formed  of  the  two  bones  that 
have  now  been  described,  is  a  movahle  fulcrum,  wliich 
supports  the  humerus  in  its  position  at  the  side  of  the 
thorax,_  and  at  the  same  time  allows  it  great  latitude 
of  motion.  For  this  purpose  it  presents  a  horizontal 
branch  in  front,  a  vertical  one  bidiimi.  The  horizontal 
branch,  the  darkle,  resting  against  the  sternum,  pre- 
vents the  humerus  from  falling  inward.  Curved,  .-ind 
highly  elastic,  it  has  the  power  of  sustaining,  without 
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■  '.cture,  concussions  of  considerable  violence,  in  the 
-ection  of  its  length  ;  tlie  arched  and  prismatic  foi-m 

:  its  body  enables  it  to  resist  blows  coming  from  the 
;;  .nt:  wjjile  the  peculiar  form  of  its  sternal  articular 
surface,  wbich  is  alternately  convex  and  concave,  and 
fitted  with  an  elastic,  movable  fibro-cartilage,  gives  it 
coDsiderable  freedom  of  motion,  both  in  the  horizontal 
and  vertical  plane.  The  posterior,  vertical  lever,  the 
scapula,  being  confined  by  no  other  articulation  than 
that  between  the  acromion  process  and  the  clavicle,  of 
course  enjoys  the  utmost  possible  variety  and  extent 
(rf  motion  ;  and,  at  the  same  time,  the  constant  appo- 
sition of  its  large  anterior  surface  to  the  surface  of  the 
thorax  (on  which  it  glides  freely  by  the  interposition  of 
flat  muscles),  keeps  it  firm  and  steady  in  every  posi- 
tion that  it  assumes  ;  while  the  costa;,  and  processes, 
wbich  run,  in  every  direction,  from  the  neighbourhood 
of  the  glenoid  cavity,  afford  powerful  leverage  to  the 
muscles  by  which  it  is  moved. 

240.  The  shoulders,  projecting  outward  on  each  side, 
alter  the  .■([■parent  dimensions  of  the  thora.x,  giving  it 
the  appearance  of  an  inverted  cone,  whereas,  fn  fact,  it 
IS  kiger  below  than  above. 


OF  THE  ARM. 

241.  The  'irra  i.s  formed  by  a  single  bone,  the 

OF  THE  HUMERUS. 

242.  Depending  from  the  shouhlcr  above,  and  sup- 
porting the  fore-arrn  below,  this  bone  is  the  lon<'est 
and  largest  of  the  upper  extremity.  It  is  cylindrical 
atxjve,  twisted  on  its  axis  in  the  middle,  prismatic  and 
flattened  below;  and  it  pre.sents  for  examination,  a 
•iMpenor  anri  an  inferi'T  '■./■iremjly,  between  which  i.s 
extended  the  Mi/,  or  »//////,  f,f  the  bone. 

243.  Superior    extrkmitv.     The  largest  and 

K 
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strongest  portion  of  the  bone.  It  presents  a  large 
globular  head,  supported  liy  a  very  short  neck,  which 
separates  it  from  two  non-articular  eminences,  called 
the  greater  and  lesser  Ittberosilies  of  the  humerus. 
Head.  Nearly  hemispliericai,  covered,  in  the  recent 
state,  witli  articular  cartilage,  and  set  obliquely  on  the  , 
shaft,  so  as  to  look  upward,  inward,  and  a  little  Ijack-  | 
ward.  It  is  received  into  the  glenoid  cavity  of  the  | 
scapula,  with  wliich  it  forms  the  ball-and-socket  joint 
of  the  shoulder.  Tlie  smooth,  convex  surface  of  the 
head  is  liniiied  all  round  by  an  uneven  margin,  below 
which  is  the  contracted  portion  already  alluded  to  as 
the  NECK.  This  is  distiuguished  by  the  epithet  anato- 
mical, lest  it  should  be  confounded  with  the  surgical 
neck  of  the  humerus,  which  is  situated  just  below  the 
tuberosities,  and  lias  been  so  named  on  account  of  its 
liability  to  fracture.  The  anatomical  neck  is  verj"  short 
above,  where  it  ]5re.sents  the  appearance  of  a  narrow 
groove  separating  the  head  from  the  tuberosities;  it 
becomes  longer  below,  where  the  direction  of  its  a.xis, 
forming  an  obtuse  angle  with  the  axis  of  the  shaft, 
may  be  i-eadily  distinguished.  The  anatomical  neck 
is  perforated  lielow  by  several  vascular  foramina,  and 
gives  attachment,  in  its  whole  circumference,  to  a 
strong  ligament.*  TuHEitosiTiES.  (iirtiler.  Situated 
at  the  outer  side  of  the  bone,  external  to  the  head,  and 
to  the  lesser  tuberosity'.  Its  outer  surface  is  broad, 
convex,  and  continuous  with  the  external  surface  of 
the  shaft.  Its  superior  surface  is  divided,  by  two 
slight  ridges,  into  thi-ec  flat  facets,  an  anterior,  a 
niidd/c,  and  a  jxistcrior,  each  of  which  gives  attach- 
ment to  a  muscle.t  Lesser.  This  tuberosity  is  the 
more  prominent  of  the  two,  notwithstanding  its  infe- 
riority in  bulk.  It  is  situated  in  front  of  the  he.ad, 
anteJ'ior  and  internal  to  llie  greater  tuberosity,  from 

♦  Capsuliu"  lif^nincnl  ol'.'^lioiildrr  jtiint. 

t  The  ;iiit-'riiir  III  Ilic  .•<u|ir:i-;iiiiiKilus,  llio  iniiUllo  to  llu'  iiilV:i- 
spiiKitus,  the  posterior  to  the  teres  minor. 
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wiiieh  it  is  separated  by  tlie  bicipital  fjroorc.  (-247)  It 
presents  a  rough,  tubercular  sunniiit,  for  tlie  attach- 
ment of  a  muscle.*  It  is  just  below  these  tuberosities 
that  the  bone,  beginning  to  conti-act,  takes  the  name 
of  the  suffiicat  neck. 

244.  I.VFEHIOR  EXTKEMITY.  Curved  forward  a  little, 
and  flattened  from  before  backward,  so  that  its  trans- 
verse greatly  exceeds  its  antero-postei-ior  diameter.  It 
presents  for  examination  an  undulating  terminal  ur/i- 
cular  nu-jace,  flanked  by  two  tubercular  eminences 
called  the  condijlcs  of  the  humerus,  and  surmounted  by 
three /o.j.jce,  named,  respectively,  the  olecranon  depres- 
iioii,  or  jossa  m(u-i/na,  the  coroaoid  depression,  or  fossa 
anterior  major,  and  the  raijiid  depression,  or  fossa  an- 
terior minor.  CoXDYLEH.  I'wo  rough  non-articular 
eminences,  projecting,  one  on  each  side,  from  the 
lower  extremity  of  the  humerus,  for  the  attachment  of 
muscles  and  ligaments. t  The  internal  condi/le  is  by 
far  the  more  prominent  of  tlie  two,  and  presents  a 
slightly  enlarged  summit,  turned  a  little  backward. 
Thf;  external  condijle  is  flattened  and  tubercular.  These 
eminences  are  continuous  above  with  tlie  .sharj),  curved 
ridi'es,  by  which  the  inner  and  outer  borders  of  the 
shaft  commence.  Ai'.Titi;i,.\!i  sf:HF.\rK.  Longest  in 
the  transverse  direction,  and  sloped  obliquely,  so  as  to 
descend  lower  intemally  than  externally  This  obli- 
quity ',f  the  inferior  articular  surface  has  (as  wo  shall 
hereafter  demoiistrate)  arj  irni>fjrtant  iidluencc  on  the 
position  of  the  fore-arm  in  flexion.  Its  direction  and 
d'^gree  may  be  gathered  from  tlic  observation,  that 

+  Thf:  <.-ir(rni,-il  ,f,n<l_Tlc  .ittadifs  a  tMnlon  common  di  tlic  c'X- 
•■miiT  f-arjji  rjulialiM  l,r(:vi.,r,  <:xt<T.s.,r  r..,ii,iiiiiiiis  i|i;.'itoniiji,  I'X- 
n'-r  ppif/rinii  minimi  rli:.'i(i,  :in<l  u,xl<  risor  i  nrpi  iilii:iriM;  il  /ilso 
-■       t,r\/m  to  til.:  ;ii(cr,n;i-ii,\  to  tin-  -mpiuator  hn-vi.'<,  and  tlii'  c.x- 
■  ■iiril  Inf. -rill  lii'rvmi:ri(  .il  tlii-  I'll.ow-Jriint. 

rJiK  irit.-rri.il  t7.ii.|yl<'  lHvi-j  oriu'iii  io  llu'  coimuow  ti  ii.|.,n  tin- 
■■r  iriritor  ra/lii  Ur<!-<,  tin:  (l.'ior  i:\r\A  nirliiili-i,  {\v-  |,:iliii;iriH  lr.ii:.'Tis, 
nt  ii.T  carpi  iiliiari-i,  atjrl  tii<-  flexor  -Icitonim  .•iuliliiiii,-<i  ul.-io  to 
*^':  internal  latoral  lijjaifitut  of  the  <'ll,ov.-j(iinl. 
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when  the  lower  extremity  of  the  humerus  is  made  to 
rest  on  ;i  liorizontul  liUiiie,  the  u]jper  eud  oi'  the  bone 
is  thrown  outward,  full  two  inches  and  a  lialf,  from 
the  perpendicular.  The  inferior  articular  surface  is 
divided,  by  a  shallow  groove,  into  two  lateral  portions, 
viz.,  an  external,  small,  globular  eminence,  called  the 
lesser  head,  or  riidial  tuberosity,  of  the  liumcrus ;  and 
an  internal,  wide,  pulley-like  surface,  called  the 
trocUea.  The  lesser  head  is  received  into  a  cuji-lilie 
cavity  on  the  upper  extremity  of  the  radius.  It  does 
not  extend  to  the  posterior  surface  of  the  humerus,  bul 
ajijiears  only  on  the  fore  part,  and  end,  of  the  bone. 
The  groove,  which  intervenes  between  the  lesser  head 
and  the  trochlea,  is  occuiiied  by  the  inner  margin  oi 
the  above-mentioned  cup-like  cavity  on  the  upper  ex- 
tremity of  the  radius.  The  Irurhlca  turns  over  the  end 
of  the  bone,  so  as  to  be  eipially  iipparent  before,  be- 
hind, and  below.  It  is  convex  from  before  backward, 
concave  from  side  to  side,  presenting  two  lateral  mar- 
gins separated  by  a  shallow  groove.  This  givore  is 
wider  and  deeper  on  the  jjosterior,  than  on  the  anterioi 
aspect  of  the  trochlea.  It  is  embraced  by  the  sigmoid 
cariti/  of  the  idna,  (258)  to  the  undulations  of  which  it 
presents  a  converse  resemblance.  The  outer  margin 
of  the  trochlea,  narrow  and  little  prominent,  cor- 
responds, in  the  elbow-joint,  to  tlie  interval  between 
the  radius  and  ulna.  The  iviicr  viargin  of  the  trochlc.'i 
is  considerably  llncker,  and,  by  its  projection  (which 
is  especially  evident  before  and  below),  gives  to  thi^ 
surface  the"  obliquity  alreaily  described.  If  we  cnume 
rate,  from  without  inward,  the  series  of  alternati 
eminences  and  de|n'essions  presented  by  this  remark 
able  surface,  we  sliall  have,  1st,  the  lesser  head,  •2ud\\. 
the  narrow  groove  of  separation,  3rdly,  the  outer  mar- 
<lin  of  the  ti'-ochlea,  -llhly,  the  groove  of  the  trochlea. 
Mhly,  the  inner  viargin  of  the  trochlea.  Koss.E.  01 
the  three  fossie  of  this  extremity,  the/osi-((  inaximff,  oi 
oleerunon  de2wessiov,  is  by  far  the  largest  and  most 
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important.  It  is  a  deep,  triangular  excavation, 
situated  immediately  above  tlie  trochlea,  on  the  poste- 
rior aspect  of  the  humerus,  and  desig'ued  to  receive 
the  olecranon  process  of  the  ulna,  during  extension  of 
the  fore-arm.  The  fossa  anterior  major,  second  in 
size  and  depth,  is  placed  above  the  trochlea,  on  the 
anterior  surface  of  the  bone,  exactly  opposite  to  the 
last-described,  to  which  it  is  similar  in  form.  Tliis 
fossa  receives  the  coronoid  process  of  the  ulna,  when 
the  fore-arm  is  flexed,  and  lience  derives  the  name  of 
coronoid  dej/resaion.  Its  borders  give  attachment  to 
a  liganient.  *  The  olecranon  and  coronoid  fossffi  are 
lined,  in  the  recent  subject,  by  the  synovial  membrane 
of  the  elbow-joint;  in  the  .skeleton,  they  are  only  sepa- 
rate i  at  the  bottom  by  a  thin,  diaphanous  lamina  of 
bone  In  strongly  marked  specimens,  this  lamina 
sometimes  jjresenls  a  perforation,  through  which  the 
tip  of  either  process  of  the  ulna  may  enter  the  fossa 
appropriated  to  the  other.  The  fosm  anterior  minor, 
or  r  uli'ij.  d' jirrsgion,  is  a  slight  indentation,  situated 
on  the  anterior  surface,  immediately  above  the  lesser 
Lead.  It  is  indistinct,  often  indeed  scarcely  percep- 
tible, and  receives  the  anterior  margin  of  tlie  liead  of 
the  radius,  in  extreme  flexion  of  the  fore-arm. 

'>\:>.  h<>u\.  Irregularly  cylindrical  aljove.  prismatic 
and  flattened  behtw,  it  presents  in  the  middle  a  twisted 
appearance,  as  if  its  two  extremities  had  been  turned 
m  opp'/site  direction^,  the  su[]erior  outward,  the  nile- 
rior  inward.  In  corise'iuence  of  this  tv/ist,  its  surfaces 
have  difr^rent  aspects  in  different  [lortions  of  their 
i':ngth,  a  surface  which  is  anterior  above,  becoming 
iuternal  below,  &c.  Tlie  shaft  presents  for  exaniiiia- 
tion  three  liordiyri,  seyjar.iting  three  Hurfncc-i. 

I;op.[)F.i;s.  a  iitf-rior.  J{uiis  from  the  anterior 
part  of  the  'greater  t.iiljerosity  to  the  fo-;-;a  :ii;'eii"r 
major,  sep  ir/iting  the  irilern.-il  from  the  extern. ,1  sur- 

*  Aii'..:rifir  li/.iimnit  of  olljo-.v-joiiit. 
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iiice.  It  is  rough  and  prominent  above,  where  it  forms 
the  outer  margin  of  the  bicipital  r/nmve  (247)  and 
attaches  a  muscle  ;*  rough  also  in  tlie  middle,  where 
it  forms  the  antei'ior  boundary  of  the  deltoid  impression 
(247)  and  attaches  part  of  another  muscle  ;t  smooth 
and  rounded  below,  where  it  is  covered  by  a  third' 
muscle. i"  £:iievn(d.  Runs  from  the  posterior  part  of  ; 
the  greater  tuberosity  to  the  external  condyle,  sepa-  ; 
I'ating  the  extenuil  from  the  posterior  surface.  It  i.s 
rounded  and  indistinct  at  its  upper  part,  where  it 
gives  attachment  to  a  muscle  :§  inten-upted  in  the 
middle  by  the  miisciUo-spiral  (jruovc;  (247)  curved 
forward,  and  very  prominent  below,  where  it  attaches 
two  muscles, II  and  au  aponeurosis.^  Internal.  Kuns 
from  the  lesser  tubero.sity  to  the  internal  condyle,  sepa- 
rating the  internal  from  the  posterior  surface.  It  is 
prominent  above,  where  it  forms  the  inner  margin 
of  the  bicipital  groove,  and  gives  attttcliment  to  three 
muscles;*"  very  prominent,  and  curved  inward,  be- 
low, where  it  attaches,  like  the  last  described,  an 
aponeurotic  .septum. f  f  Intermediately  it  is  rounded 
and  indistinct. 

247.  Surfaces.  Posterior.  Flat,  smooth,  and  ex- 
panded below,  where  it  looks  somewhat  outward,  as 
well  as  backward  ;  rounded  above,  where  it  inclines  a 
little  inward.  It  is  covered  by  a  larsre  muscle.Ji  to 
which  it  gives  attachment  by  its  lowerlhird,  and  also 
by  its  upi)er  and  ouler  ]iart.    Internal.    Looks  for- 

»  TVi;lor;ilis  major.        t  Iirlloiii.        }  l!r:n-lii:ili.>^  milieus. 
§  I  lio  lima:  ho.id  oI'Du'  lriec|.s  cN-loiisor  culiili. 
II  Su|iiiniti)i'  radii  loii-iis,  almvi';  extcnscir  oni-pi  r.Kli:ili.-i  Km- 
yitir,  bi'luw. 
1  l''.xti.M-iiiil  inlcnmiSL'dliir  ap.iiu'inMsis. 

*•  Tlie  MTiited  tendons  of  (lie  teres  iiKij.n-  mid  liitissiinns  d.irsi 
nbove.  mid  llie  slidrl  lie:ld  oftlie  Irieeps  exieilsor  eubiti  hAow. 
tt  InteniMl  inlerniuseiilar  apinieurosis. 

tt  'I'lii'  tvieeiis  eslenscir  euliili,  the  liiiifr  liead  of  wliieli  takes 
ori:.'-iii  I'niiu  its  iiiiper  anil  outer  part,  while  the  llesliv  iiia.ss  Coniied 
hv  ilie  ilivi'e  uuileii  heads  of  the  imtsele,  derives  aeecssory  libres 
IVoni  its  hAVL'i"  ihii'd. 
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-ird  above,  forward  and  inward  below.    At  its  upper 
[n  it  i-  rendered  very  narrow,  by  the  approximation 
:.!■  the  inner  and  outer  lines  to  form  the  biapilal  groove. 
•rhi=  o-roove  (named  after  a  tendon,  which  it  serves  to 
-ansmit).'  commences  above,  between  the  two  tuber- 
.V=ities  ■  runs  downward  and  a  little  inward,  becoming 
graduailv  shallower  ;  and  disappears  near  the  junction 
of  the  upper  and  middle  thirds  of  the  bone.    Its  mar- 
gins are  rouc^h  for  the  attachment  of  muscles  ;  its  con - 
cavitv  B  smooth,  and  covered  m  the  recent  subject 
with'  a  prolongation  of  the  cartilage,   and  synovial 
membrane,  of  the  shoulder-joint.     Th.s  surface  is 
marked,  halfway  down,  by  the  corar.o  hmchial  impres- 
non.  a   naiTOW,    rough   surface,  which  attaches  a 
muscl"  t  and  presents  the  med all ar'j  foramen,  running 
oblique'lv  downirards  into  the  bone.    At  its  lower  part 
it  i^  smooth,  and  gives  attachment  to  muscular  hbres.  n 
Ert^r,.'d    Looks  outward  above,  where  it  is  rounded, 
and  covered  bv  a  muscle  ;§  obliquely  outward  and  for- 
ward below,  where  it  is  flat,  curves  a  little  forward 
and  rrives  origin  to  part  of  a  muscle. H    It  is  traversed 
in  tife  middle  by  a  broad  shallow  groove,  which  runs 
gpirallv  from  behind  forward  and  downward,  is  called 
the  ramculo-spiraf.  f/rwe,  and  transmits  a  nerve,  il  and 
an  artery.**    Tiiis  groove  is  bounded  above  by  the 
del.twl  napr'i.'.-ii'>n,  a  triangular,  rough  surface,  of  con- 
aiderable  extent,  which  gives  insertion  to   a  large 
moicle  of  the  same  name. 

2 IS.  STi'.CCTi.l'.F..  The  shaft  of  the  humerus  is  a 
cyiinder  of  compact  tissue,  hollowed  \>y  a  large  me- 
dullarv  canal  ;  its  extremities  contain  a  large  quantity 
of  very  li"ht  cancellous  lis^ue,  covered  by  a  thin  layer 
of  compact.  Df.vei.opmkxt.  By  eight  points,  of  winch 

*  That,  of  the  Ion'/  hr;a(]  of  the  \iic't\yi  fl'-X'.r  ciiliiti. 

+  f>.ru  r,.l,ra<-hiali.H.  t  Jil'th"  l.ra.  hialiB  ai.lu-us. 

A  hranrti  of  the  sup'^^rior  profunda,  fr<;qu(;iitlj  calle-l  tin  iims- 
etlo-spital  art'jry. 
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three  are  in  tlie  upper  extremity,  one  for  each  tuber 
o.,ty,  and  one  for  the  head,  fou^'in  the  lowj  x  I 
mity,  oue  for  eaeli  coudyle,  one  for  the  troclde-tr 
poove  and  one  for  the  radial  tuberosity,  or  ie.'se' 
-I  he  reniaming  point,  which  is  the  first,  both  in 


head, 


 •■-""'"""IS  IJoiiii,  wnicn  IS  the  first 

n  Kiddf^'f T'"',"^  appearance,  is'situated 
in  t  e  mid.lle  of  tlie  sliaft,  whence  it  gradually  extends  'l 
Itself  towards   the  extremities.     The  sltaft  <^  the  ' 
humerus  begins  to  ossify  between  the  thirtie  1  ,nd 
fortieth  day  of  foetal  life.    The  extremi  e  remain 

luom  that  time  up  to  sixteen  years  of  acre  the  ossilio 
points  .siiecessively  appear;  no/is  ittillthed  iTtee,  b 
or  even  the  uyeutieth  year,  that  the  ossific  union  of  the 


Mkchanlsm  AND  USE.S.  Tlie  mechanism  of  tlie  u,iner 
arm  and  especially  of  its  articulation  with  thesho  I'der 

s  so  mtnuate  y  connected  with  that  of  the  adh cc-l 
muse  es  and  ligaments,  and  presents  so  fe«  urdy 
osteologieal  points,  that  its  consideration  hardly  al^ 

V  thm  the  scope  of  the  present  treatise.  AVhit  we 
have  chiefly  here  to  observe,  is  the  combined  freedom 

n  vntue  of  the  slia  lowness  of  the  glenoid  cavity  -  and 

by  the  overh  uiging  vault  of  the  acromion  and  coracoid 

ii  u  ce  o  tlie  tuberosities,  and  by  their  close  approxi- 
;  io  ,  tW  ^'"'"'^''I'-J"'"'-  I  t  results  from  (his  ,li.- 
pos  l,,on,  that  several  powerful  muscles  operate  unou 
tlie  bone,  m  the  immediate  vicinity  of  its  tu nii,,.'',,  int 
'>■•  '"--um;  so  t,a,t  the  space -through  w  feh'  1  ey 
■h-aw  their  respective  points  of  insertiom  is  many  (i  'ui 
..u,lt,pl,e,i  at  tl,e  opposite  end  of  the  le;er.  We  s  1 
hereafter  find,  m  the  elongated  neck,  and  projecting 
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trochanters,  of  the  thigh-bone  (which  is  the  analogue 
of  the  humerus  in  the  lower  extremity),  provisions  of 
a  precisely  opposite  tendency. 


OF  THE  FOUE-ARU. 

249.  The  foi-e-arm  extends  from  the  elbow  to  the 
wrist,  and  is  formed  of  two  bones,  the  radius  and  the 
ulna, 

OF  THE  RADIUS. 

I'oO.  A  prismatic,  slightly-curved  bone,  larger  below 
than  above,  and  situated  at  the  outer  jiart  of  the  fore- 
arm, parallel  with  the  ulna,  to  which  it  is  inferior  in 
length  and  bulk.  Like  all  the  long  bones,  it  presents 
for  examination  a  shaft  or  Ijodi/,  and  two  exlremities. 
As  the  ihajt  is  divided  into  surfaces,  by  lines  which 
arae  from  particular  jjoints  at  each  end  of  the  bone. 
Its  study  is  greatly  facilitated  by  the  previousdescription 
of  tlie  ex/remiiies. 

2.=;i.  Upper  extremity.  Is  smaller  than  the  lower, 
and  presents  a  hr-ad,  a  mck,  and  a  tuln'rosity.  Head. 
ITiis  is  the  e.xpanded  articular  summit  of  the  Imne. 
It  13  hollowed  above  by  a  cup  like  depression,  which 
receives  the  ra.iial  tuberosity,  or  lesser  head,  of  the 
mirnerus  ;  and  it  presents  a  smooth,  cartilaginous 
circumference,  broader  internallv,  where  it  articuhites 
With  th':  u'j,i,.>,ld  cavil,/  of  the  ulna,  (2.';S)  than  e.xter- 
Dally,  where  it  is  errjbraced  by  a  ligament.*  iVkck. 
This  name  is  given  to  the  round,  smooth,  constricted 
portion  of  the  bone,  which  siipjiorts  the  head,  it  is 
■lie  slenderest  part  of  the  radius,  and  surrounded  by 
"J  ligament  which  embraces  iho  heati.  I lici I'ITA r, 
'  '  fiRP.O.SlTY.  An  eminence  situated  at  the  inner  ;ind 
•  re  part  of  the  bone,  just  where  the  neck  joins  the 
'■'dy.     Jt  is  divide  I  into  two  parts,  a  posterior,  rough 

*  Annular  li^  rfn-nl. 
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.111(1  tubercular,  an  anterior,  smooth  ;  the  rough  por- 
tion gives  insfrtion  to  a  tendon,*  which  glides  over 
the  smooth  surface. 

252.  LowKii  E.KTREMITY.    Large  and  quadrilateral  : 
this  extremity  jjresents  five  surfaces,  and  a  sli/loid 
process,  for  description.    Suni'ACE.s.  In  ferior,  or'  ler- 
minal.    Concave,  smooth,  directed  obliquelj'  down-' 
ward  and  inward,  triangular  in  form,  with  the  ape.\  of 
tlie  triangle  outward,  and  divided,  by  a  line  which 
runs  from  before  backward,  into  two  parts  ;  an  cxtcr- ' 
iKtZ,  triangular  for  articulation  with  the  scaphoid  bone  : 
an  iiileriHil,  quadi-ilateral  for  articulation  with  the 
semilunar  bone,    .inferior.    Continuous  with  the  cor- 
responding surface  of  the  body,  and  somewhat  rough 
for  the  attacljment  of  a  ligament.f    E.etcrnal.  This 
surface  is  prolonged  downward  upon  the  si ijloid  process, 
a  blunt  pyramidal  eminence,  wliich  projects  downw.ard 
from  the  outer  side  of  the  lower  extremity  of  the 
radius,  and,  by  its  summit,  gives  attach:nent  to  a 
ligament.J-    The  external  surface  of  the  styloid  pro- 
cess is  marked  with  two  fjroorcs,  wliich  run  from 
above  obliquely  downward  ,'uid  forward,  and  are  sepa- 
rated by  a  sliglit  ridge.    E.-ich  transmits  the  tendon 
ofamuscle.§    Inlcnial.   Presents  a  narrow,  concave, 
cartilaginous  surface,  which  is  called  the  sir/moiel  carity 
of  the  rcidiim,  and  articulates  witli  a  corresiiondiiig 
lateral  convexity  on  the  lower  extremity  of  the  ulna° 
Posterior.    Convex,  and  continuous  w"ith  the  corres- 
ponding surface  of  the  shaft;  this  surface  presents 
three  (jrnores.    One,  jilaced  in  the  median  line  of  tlie 
bone,  is  narnnv,  deep,  boundeil  on  each  side  liv  a  very 
prominent  tuliercle,  and  direeted  from  above  ilbliquely 
downward  and  outward,  f.ir  tlu-  trans^mission  of  a 

*  Thai  (if  llii'  liici'ps  llcxdi-  cntiiii. 
t  AnU'ri((f  liu'aiiiciit  ol"  wrist  jiiint. 
t  Kslcrnal  lalcral  liiraniLMit  iii'wrisi  ioiiil. 
§  The  aiitcvi.ir  lran.<iiiit.«  llie  eslciis(ir  (wsi..;  mpfacarpi  pollicis  ■ 
the  poiU-nur  IraiwiiiUs  tlie  exleu.sur  primi  hitcruoilii  jiolliei.s. 
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single  tenJoD.*  The  groove  internal  to  this  is  broad 
and  shallow  for  the  transmission  of  five  tendons, t  four 
of  which  belong  to  a  single  muscle.  The  external 
groove  is  also  broad  and  shallow,  and,  in  a  well- 
marked  hone,  is  subdivided  into  two  minor  grooves, 
by  a  slight  longitudinal  elevation.  Each  subdivision 
transmits  the  tendon  of  a  muscle.  J 

2.53.  Body  or  sh.\.ft.  Presents  the  form  of  a  tri- 
angular prism,  curved  upon  itself  so  as  to  be  convex 
outward,  and  gradually  increasitig  in  size  from  above 
downward.  It  is  divided  by  three  Uiics  or  borders, 
into  three  surfaces. 

2.54.  LlXE.s  or  BORDER.S.  Infernal.  Separates  the 
anterior  from  the  posterior  surface.  It  commences 
above  the  posterior  part  of  the  bicipital  tuberositi/, 
(2.51)  and  bifurcates  below  into  two  branches,  wliich 
pa-ss  to  the  two  extremities  of  the  sir/nwid  cariti/.  (252) 
It  is  .slightly  concave,  very  sharp  and  prominent, 
directed  toward  the  ulna,  and  connected  with  a  bi'oad 
ligarn';nt,.S  that  stretches  between  the  two  bones. 
Anferi'jr.  Separates  the  anterior  from  the  external 
surface.  This  line  is  prominent  above,  where  it  arises 
from  th';  anterior  part  of  the  bicipital  tubcronili/  and 
runs  obliquely  downward  and  outward  ;  loses  its  dis- 
tinctness in  the  middle,  where  it  descends  vertically  ; 
and  becomes  sliarp  and  thin  at  its  lower  extremity, 
where  it  curves  a  little  forward  to  ternunate,  just 
arit.erior  to  the  root  of  the  sti/hAd.  pructSH,  in  a  small 
prominent  tnberrle.  Its  up[>er  oblique  [jorlion  is  dis- 
tinguished by  the  naine  of  the  'Jjli'/m:  line  of  the 
radius,  and  gives  insertion  to  two  muscles  ;||  its  tuber- 

*  That  cf  tjic  ('it^^nsor  o<-<  iiri'li  iiit'-nui'lii  iiollirii. 
^  The  fo'ir  tcii'loti-H  >if  till-  i;xtoii"<ir  i-Dfjiinuiiis  (lijfituruni,  mthI 
'     t"7ii|ori  ',f  tlic  iri'lif;il<(r. 
t  Till:  inti-m.'il  trnri.HrriitH  (he  i-xUty^nr  I'nrpi  nuhiiliif  loiiffiur, 
f-xrcrrifil,  ttic  i:xt.eiiSor  r;;ir[<i  ralli::li^  liri:vir,r. 

S^'ipinrxtor  r^iln  t/r<-viM,  ari'l  fl<-xor  Huliniius  (li^'iloruiii  |>(  r- 
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cuLu-  terniination,  iit  the  root  of  the  styloid  process 
gives  attachment  to  another  ;*  and  a  fourtht  is  in 
serted  into  its  hnver  part,  for  tlie  space  of  about  twc 
inches  above  the  tubercle.     Posleriui:    Described  a; 
comme'icing  superiorly  at  tlie  posterior  part  of  tht 
neck,  and  as  terminating  interiorly  at  the  posterioi, 
part  of  tlie  root  of  the  styloid  process.  It  i.s  prominent  I 
a,nd  distinct  in  tlie  middle,  but  cntirdij  disuppcur!-\ 
above  and  below.  If,  however,  the  middle  portion  wert  I 
produced  upward  and  downward,  it  would  reach  th, 
points  assigned  for  its  commencement  and  termination 
and  such  a  fictitious  extension  may  be  advantageoush 
employed,  in  order  to  facilitate  the  distinctioifof  the 
surfaces. 

255.  SniiFACKS.  A  nta-iur.  Directed  somewliat  in- 
ward as  well  as  forward,  especially  above.  It  is  nar- 
row, rougli,  and  concave,  at  its  superior  extremity, 
and  becomes  wider,  smootlier,  and  flatter,  as  "it 
descends.  By  its  upper  two-thirds,J  and  its  lower 
fourth, §  it  gives  attachment  to  muscles  ;  and,  at  the 
junction  of  its  upper  and  middle  tliirds,  it  jiresents 
tile  mcdallani  foramen,  entering  the  bone  uljliqiith/ 
upum-d.W  Pos/ci-ior.  Directed  inward  as  well  as 
backward,  especially  below.  It  is  narrow,  smooth, 
and  rounded,  in  its  upper  third,  where  it  is  covered  bv 
a  inusclc  :^  concave  in  its  midtUe  third,  where  it  yives 
origin  to  two  muscles,**  Hat,  and  curved  a  little  back- 
ward below,  where  it  is  traversed  by  the  tendons  of 

•  SnphKitor  i-;ulii  lon-,.s.  f  ProiKil.n-  qiwdrnlus. 

X  Hi'xor  loiiK-ns  iiollii'is.  5  I'nnrUi.r  (|umlr:Un«. 

II  I  10  iiieilnlhiry  luraiiiiiia  ,.r  jho  r.uVms  mihI  uln:i  run  ;'»«-,o-,.' 
Hiul  ol  llio  hiiiucnis  runs  ,/.,.■,..„,  ,„■,/.  Tlic  drnxtwu  ol'tlu'  uio.irl- 
l:irv  loraiinia  111  tho  L'unvs])oiuliui:  liiiiifs  ..r  tlu'  h--'  is  pri'i  isoiv 
lIUMTversL';  that  is  In  say,  ulicrras  in  ilu>  iipp.M- cxlivmilv  lli.n 
ruu  lom:r,I.H  ilic  .•,'iilral  joint  iirili,.  liuih  (ilio  clhow).  in  tlio'ldiver 
uxlnanily  ilu'v  run  I'm,,,  tlu'  iTin  lal  Joiul  (tlic  kiua'). 

^  Sujiinator  r;uiii  Wri  vis. 

*,*.  I'ximi.sorossis  :iia.ij.u-!,i  nollicis  abovo;  oxtcn  or  pviiiii  iiifor- 
iukIm  polhtis  below. 
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the  five  Diu.=cles,*  which  immediately  afterward  run 
in  the  grooves  that  have  been  described  on  tlie  pos- 
terior surface  of  the  lower  extremity.  External. 
Rounded  above,  marked  in  the  middle  with  tlie  rough 
impression  for  the  insertion  of  a  muscle, 'I"  rendered 
narrow  below  by  the  approximation  of  the  anterior  and 
posterior  lines  (which  terminate,  one  at  the  anterior, 
the  other  at  the  posterior  part,  of  tlie  root  of  tlie 
styloid  process. I  By  its  upper  third,  this  surface  gives 
insertion  to  a  muscle  ;J  and  below,  it  is  covered  by 
the  two  tendons  which  afterwards  run  in  the  grooves 
on  the  external  surface  of  the  styloid  process.  § 

•2-56.  STRrcTUiiE.  Like  that  of  the  other  cylindrical 
bones.  Development.  By  three  ossific  points,  one 
for  the  shaft,  which  makes  its  apjiearance  at  the  point 
where  ihe  medullary  artery  is  subsequent!}'  found,  one 
for  each  extremitj',  of  which  the  inferior  is  the  sooner 
developed.  The  upper  extremity  of  the  radius  is 
remarkable  as  being,  of  all  the  epiphyses,  the  last  to 
ossify,  and  the  first  to  unite  with  the  shaft.  ARTIC'Ur.A- 
TTON.s.  With  the  humerus,  with  the  ulna  (by  two 
points  I,  and  with  the  scaphoid  and  semilunar  bones  of 
the  carpu.H. 

OF  THE  CLXA. 

2.57.  Tiie  ulna  i.s  a  strongly-marked,  prismatic  bone, 
situated  at  the  inner  side  of  the  fore-arm,  parallel 
■with  the  radiu.s,  which  it  exceeds  in  length,  Inilk,  and 
strerigt'i  ;  and  from  which  it  further  differs,  in  that  it 
tapers  gradually  from  above  downward,  whereas  the 
radium  diminishes  from  its  lower  towards  its  u]iper 
extremity.    The  idna  is  curved  upon  itself  in  such 

*  Wtii'h  Miiiifi<Trit';r|  frdrn  witluiul  iiiw:iril  (i.  <\  prissiiii;  Irmii 
•'if!  <f,v]'.irl  [.r'j'-':?3  t'<w;.rrlH  th<;  sitTiiiiirl  civily  ol'llii/  r;i'liiis),  arc, 
'  xrc'Tnor  r.-arjji  r:if!i-'ilif  !orif.'"ior,  cxtcTi^or  ciirpi  r;iiii;ilis  hrcvi'ir.  '  >.- 
t"Ti",r  "'i-iui'li  itit<frTi'<'lii  polliois,  indicalur,  and  u.xU'Dsoi-  clijjiio- 
rurn  '  MrimiiiiiH. 

+  Pr'ir;,-it<,r  radii  t'T''^.  1  SiiT>iiial'ir  radii  lirr'\  i-;. 

%  Kitorisor  os-.i.,  r/jf '.  '.-.-.rpi,  ;iiid  jirinj  iitliTuodii,  j-olli'-is. 
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a  manner,  that  its  upper  part  is  sliglitlv  convex  hot 
outward  and  backward,  while  its  lower  half  is  conve 
inward.*  It  is  divided,  like  the  long  bones  i 
general,  into  shaft  and  cxircmities. 

25S.  Upper  extremity.  Ts  the  strongest  an. 
thickest  part  of  the  bone,  and  presents,  for  examin:i 
tion,  two  curved  processes,  the  olecranon,  and  th 
coronoid;  and  two  concave  articular  depiessions,  th. 
greater  and  lesser  siijmoid  cavities.  Olecranon  pro 
CESS.  A  large  curved  eminence,  occupying  the  sum 
mit  of  the  ulna,  and  forming  the  strongly-marke. 
postei-ior  anyle  of  the  elbow-joint.  It  is"  somewha 
contracted  at  its  junction  witli  the  shaft,  and  bend, 
forwarcl  superiorly  to  terminate  in  a  narrow  promiuen 
tip,  which  lies,  during  extension  of  the  fore-arm,  in  tin 
olecranon  deiiression  of  tlie  humerus.  It  is  exacth 
by  tlie  e.xtent  of  this  process  that  the  ulna  exceeds  tlu 
radius  in  length.    The  posterior  surface  of  the  ole- 

1,*  J '"I'l, 'V'-'t'',"''''  llioso  sligU  uiKiulations  in  tlu 
shaltso  tlici.jiimlnrallinnescuild  phiv  any  important  part  ir 
the  mechamsni  ol  IIr.  hnibs,  imtil  I  IniiipmLHl  to  loarn  how  Ln-eath 
tlio  durability  ol  «,rnM4rc-wl,(.cl.s  is  inoroaec.l  l.v  a  scarcely  pcrccp'- 
tihle  cni-va  urc  in  tlicir  sp„kcs.  An  experienced  inecliani'c  assnres 
methat,  wlien  the  spokes  of  a  ^y]lcel  are  siiHieiently  .slender  to 
e  ii-ve  under  le  pressure  exerted  by  the  heated  lire-iroli  in  shrink- 
Z%  ,  T'-  "'1^ Pi'i'leet  reetilinearily  in  each  spoke 
docs  not  exceed  two  or  three  sixteenths  ol'an  in,  b.  ihey  are  found 
lo  remain  linn  and  unloosened  at  I  be  nave,  wh,  ,,  wheels,  bavin- 
slraidit,  and  eonsequenlly  riirid  s,,okes,bavc  oi^ened  at  the  ioiuls, 
and  becoiiie  unsound.  .M.v  informant  stales,  that  he  has  known 
b.',n  ',b  ,r  <1"  li'll  one-thir,l  more  service 

than  o  lieis  ol  stouter  eonstruetion,  .and  niucli  ^-reatcT  „h,ol,,lc 
slicn-lb  entirely  on  aeeouni  ,d  the  elastic  jilav  pennilted  by  this 
seenmidy  trivia  variation  of  form.  These  fact.s  alVord  a  strikiUL- 
a  1  ructivc  dIusiratiouofibeelVeel  of ap,,arcntlv  insi,-niiicam 
ei  r^atures,  in  disl  nbul  nif.-  lb.,  force  of  concussion,  and  la-omolim. 
oufritiuhnal  rcsiliciuT ;  and  they  leave  in  iiiv  mind  no  doubt  Ibat 
the  ^cly  least  ol  be  inidulations  in  ilic  c^lindl■ical  bones  has  a 
'l'."'';'  ""Porlanl  uilluencc,  in  proiiiotiiur  dastieilv,  and  dimi- 
nish nj.-  the  ebaiice.s  ol  Iraolure.  (For  an  approximative  experi- 
n.ciilal  estimate  of  the  el  e,.|.  of  more  considerable  cnrvalurcs  of 
be  bones  the  reader  is  relerrcd  lo  the  section  ou  the  elasticity  of 
the  clavicle,  pafje  SJ'.K)  ' 
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cranon  is  of  a  triangular  form,  smooth  and  sub- 
cutaneoas.    Its  superioi'  surface  is  irregularly  quad- 
rilateral, marked  with  the  rough  impression  of  a  large 
muscle:*  and,  in  front  of  that,   with  a  transverse 
groove  which  attaches  part  of  a  ligament.t  Its  anterior 
surface  is  smooth,  cartilaginous,  directed  downward 
and  forward,  and  continuous  with  the  superior  surface 
of  the  coronoid  process.    It  forms  the  upper  part  of 
the  greater  sigmoid  cavity,  for  the  account  of  which 
its  fuller  description  is  reserved.     This  surface  is 
bounded,  on  each  side,  and  above,  by  a  prominent 
edge,  immediately  behind  which  a  narrow  groove  runs 
round  the  olecranon,  giving  attachment,  in  the  recent 
aubj'rct,  to  a  ligament.    The  upper  part  of  this  groove 
Kes  clo.se  behind  the  tip  of  the  process,  on  the  superior 
surface  (in  the  description  of  which  it  has  just  been 
mentioned) ;  its  inferior  portions  occupy  the  narrow 
laterijJ.  iv.rfacen ,  of  which  we  have  only  to  add,  that  they 
separate  the  anterior  and  posterior  aspects  of  tlie  ole- 
cranon, and  are  continuous  below  the  lateral  surfaces 
of  the  .shaft.  Cokoxoid  proces.s.  Projects  horizontally 
forward.s  from  tlie  front  of  th.e  ulna,  below  the  ole- 
cranon.   It  i.H  a  sort  of  pyramid  continuous  by  its  base 
with  the  rest  of  the  bone,  and  curved  a  little  upward 
at  its  narrow  extremity,  which  is  received  during 
flexion  of  the  forearm,  into  the  coronoid  depression  of 
the  humerus.    Of  its  surfaces,  the  superior  is  smooth, 
cartilai/inou.H,  directed  upward  and  forward,  and  con- 
tinuou.s  with  the  corresponding  surface  oi'  tlie  ole- 
cranon, with  which  it  concurs  to  form  the  greater 
glenoid  cavity  lin  the  description  of  which  it  will  be 
mtlud'jd).      The   andirior    (or  inferior)    surface  is 
irregularly  concave,  directed  oblifjuoly  downward  and 
forwarti,  and  rough  for  the  atlacliment  of  a  niuscle.J 
i.?  continuous  with  the  anterior  snrfiice  of  the  body, 
".:ie  junction  of  the  two  being  marked  by  a.  little  rough 
*  Trif'p*!  'TU-naor  f-nUti. 

t  I'obterior  ligarntTit  of  eibow-joiiit.      t  l,'rai:liialis  iiiitiini.s. 
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eminence,  called  the  liihcrdc  of  the  ulna,  which  servi 
for  the  iittachnient  of  a  ligament.*  The  iniwr  sta-fa: 
presents  a  rough  concavity  which  attaches  part  uf  tv. 
ninscles,+  and  is  continuous  below  with  tlie  inner  su 
face  of  the  shaft.  It  is  separated  from  the  upper  surfac 
of  the  coronoid  process  by  a  prominent  tubercuh 
ridge  which  gives  attachment  to  a  ligament. J  Tl' 
outer  sm-facc  presents  an  oblong  articular  depressioi 
concave  in  the  direction  of  its  long  diameter,  which 
from  before  backward;  narrow,  and  quite  flat,  froi 
above  downward.  Tliis  depres.sion  is  called  the  LESsi: 
SIGMOID  CAVITY.  Its  curve  is  the  quarter  of  a  circ!< 
precisely  fitting  the  circumference  of  the  head  of  ti 
radiu.s,  with  which  it  articulates.  Its  extremities  gi\ 
attachment,  in  the  recent  subject,  to  the  ends  of  a  ho-, 
ment,§  which  furnishes  the' remaining  tlu-ee-fourtl 
of  the  circle,  completing  an  osseo-ligamentous  riu! 
within  which  the  head  of  the  radius  turns,  as  a  swi\' 
within  its  socket.  The  GiiEATER  SIGMOID  cavity  is 
large  semilunar  excavation,  concave  from  above  dowi 
ward,  but  rendered  convex  in  the  opposite  directii 
by  the  presence  of  a  snu)oth.  rounded  ridire,  whii 
extends  longitudinally  from  the  tip  of  the  olecranr 
to  the  tip  of  the  ciu-unoid  process,  and  divides  tl 
cavity  into  two  portions  ;  an  inlirnaL  larger  and  som 
what  concave  transversely  (as  well  .as  from  abo^ 
downward)  ;  an  external,  narrower,  and  nearly  plai 
from  side  to  side.  The  greater  sigmoid  cavity  exact 
fits  the  trochlear  surface  of  the  humerus,  upon  whit 
it  rolls.  It  is  contnicted  near  the  middle  by  iw 
lateral  notches,  which  indicate  the  junction  of  the  tw 
processes  by  which  it  is  fonued.  '  The  portion  abo\  I 
the  notches  is  more  extensive,  and  situated  on  tl  > 

*  Oblique  liirnnioiit  of  clhnw-ittint. 

+  Prouator  railii  Utcs  ^nui'  llcsor  di-iloruni  subliniis  n, 
foriitui!.  ' 
%  Intcrnnl  hiloml  lifaiiioiit  of  I'lhow-joint. 
§  Annular  ligiimcul  of  clbow-joiiit. 
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olecranon  ;  the  portion  below  them  is  inferior  in  both 
dimensious,  and  belongs  to  the  ooronoid  process. 

259.  Lower  extremity.  Is  much  smaller  than  the 
upper  ;  and  presents,  for  examination,  a  rounded  arti- 
cular expansion,  called  the  head  of  the  ulna,  and  a 
conical  eminence,  called  the  stijloid  process.  Head. 
Presents,  inferiorbj,  a  smooth  articular  surface,  which 
plays,  in  the  living  subject,  on  a  fibro-cartilage,  inter- 
posed between  it  and  the  cuneiform  bone  of  the 
carpus  ;*  exJ.ernalhj,  it  has  a  narrow,  convex  margin, 
covered  with  cartilage,  and  received  into  the  sigmoid 
cavity  of  the  radius.  Styloid  process.  Is  situated 
on  the  inner  and  posterior  side  of  the  head,  projects 
downward  about  a  quarter  of  an  inch,  and  terminates 
in  a  rounded  tubercular  summit,  which  gives  attach- 
ment to  a  ligament. f  The  styloid  process  is  separated 
from  the  head,  below,  by  a  rough  depression,  which 
gives  attachment  to  the  above-mentioned  fibro-car- 
tila;^e,  po-iieriorlij,  by  a  shallow,  vertical  groove,  which 
tran.-imits  the  tendon  of  a  muicle.:J: 

i'l'i.  Body  or  Shaft.  Prismatic  above,  where  it 
curves  f>rward  and  inward,  rounded  and  smooth  below, 
where  it  is  bent  a  little  outward.  It  gradually  dimi- 
nishes in  size  from  above  downward,  and  presents 
three  mrjant-i,  divided  by  tiu-ee  borders.  Border.?. 
ExMrwd.  Separates  the  anterior  from  the  posterior 
surface.  Commences,  above,  by  two  roots,  one  from 
each  extremity  of  the  les.ser  sigmoid  cavity  ;  is  sharp, 
prominent,  and  arclied,  in  the  middle;  and  becomes 
indistinct,  below,  where  it  terminates  at  tlic  miildle  of 
the  external  articular  surface  of  the  head.  It  is  op- 
posed, in  its  whohj  extent,  to  the  sliarp  inner  border 
of  the  radius,  and  gives  attadimcnt  to  a  ligament,^ 
thatextenrU  bet'.votjii  the  t^i^o  bones.  Anterior.  Sepa- 
rates the  anterior  from  the  internal  surface.  Com- 

*  TTv;  tri.-in'/iibr. 

t  Im(f7n-il  l.-itcr.il  liK.irnent  of  the  wriat-jnint. 

+  Kxt*ii.v<r  carpi  ulnarn.  §  liitorosscou.s  li(,'aiiic'iil. 
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mences,  above,  at  the  sharp  curved  ridge  which  rui 
between  the  inner  and  anterior  surfaces  of  the  corono: 
process  ;  is  rounded  and  smooth,  yet  distinct,  in  tl 
middle,  and  terminates,  below,  at  the  inner  side  of  tl 
head,  just  in  front  of  the  styloid  process.  It  givi 
origin  to  two  muscles.*  Posterior.  Separates  tl 
posterior  from  the  internal  surface.  Coninience, 
above,  at  tlie  apex  of  the  triangular  surface  observt 
on  the  back  of  the  olecranon,  and  terminates,  belov 
at  the  posterior  part  of  the  base  of  the  styloid  proces 
It  is  very  prominent  in  the  two  upper  thirds  of  i 
extent,  but,  inferiorly,  becomes  rounded  and  indi 
tinct.  It  is  flexuous  in  its  course,  and  attaches  :i 
aponeurosis  common  to  three  muscles. t  (Surface 
Anterior.  Directed  forward  and  inward.  Wide  ai 
concave  superiorly,  narrow  and  convex  below,  it  pr 
sents,  at  its  junction  with  the  coronoid  process,  tl 
tubercle  of  the  ulna,  already  desci'ilied  ;  and,  two  < 
three  inches  lower  down,  the  medaltari/  forameti,  ei 
tering  the  bone  obliquely  iqiicarii  (see  note  j],  p.  "25- 
This  surface  gives  attachment  to  two  muscles. J  Pu 
terior.  Directed  backward  and  outw'ard.  Wide  an 
concave  above,  where  it  is  continuous  wit  i  the  outi 
sui-face  of  the  olecranon  ])rocess,  it  increases  in  widi 
in  the  middle,  and  becomes  narrow  and  rounded  belov 
It  presents  at  its  U])por  part  a  ridge,  called  the  obliqi 
line  of  the  ulna,  ndnch  runs,  fnnn  the  posterior  exti' 
mily  of  tlie  lesser  sigmoid  cavity,  downward  and  bad 
ward  to  the  posterior  liordur,  wdncli  it  joins  at  an  acu 
angle,  aliout  two  irulus  below  its  upper  ixtrcmit; 
This  lino  gives  attaclunenl  to  a  nnisclc,^  anil  divid' 
the  posterior  surl'ace  into  two  p;irts.    'I'lie  su/nrin. 

*  Uy  its  ui)i»cr  tliinl  tii  tlic  lU'xnr  tli,::'ilcinnii  nrnl'uiulr.s  pei-i 
runs;  'liy  its  Ii:\VL'r  limi-tli  In  tin'  in-ttn  itnv  qiiatiraius. 

t  Fk'xor  (liL'ilovnin  prut'iaulus,  llovtir  rariii  niniu'is.  I'Xti'ii-^' 
ciirpi  uhiiiris. 

X  liv  its  upper  tliror-t'iturilis.  in  Ihr  llt'xor  ciiu'iluruni  pvofuiuhi 
by  it.slnwor  Iburtli.  t(>  the  pviiimlor  qiiMlratus. 
'§  Supiiuilor  radii  l)rc'\  is. 
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and  smaller  of  these  portions,  gives  attachment  to  a 
muscle.*  The  inferior,  and  mure  extensive  portion,  is 
subdivided  into  two  parts  by  a  longitudinal  ridge.  Tlie 
pan  fxitrnal  to  the  ridge  is  the  wider  of  the  two  ;  it 
is  concave,  and  gives  attaclmieut  to  four  muscles. t 
The  part  iaUrnal  to  tht;  ridge  is  also  concave,  and 
gives  origin,  by  its  middle  third,  to  a  niusci  .J  In- 
ternal. Directed  iuw'ard  and  backward.  Eroad  and 
concave  above,  where  it  is  cojitinuous  with  the  inner 
surfaces  ot  the  olecranon  and  coronoid  processes  ;  nar- 
row and  rounded  below.  Its  upper  three- fourtlis  are 
covered  by  a  muscle,§  to  which  its  upper  third  gives 
origin  ;  its  lower  fourth  i.s  subcutaneous. 

2(il.  Structcre.  The  ulna  presents  the  ordinary 
structure  of  the  cla.«  of  bones  to  which  it  belongs. 
The  olecranon  proces.s,  in  its  interior  conformation,  as 
well  as  in  its  position  and  use,  resembles  the  patella 
of  the  knee-joint.  Indeed,  it  may  be  regarded  as  a 
short  bone,  united  fur  the  better  perforrnance  of  its 
functions,  witti  the  extremity  of  tiie  ulna  ;  and  this 
^ew  of  its  analogie.-i  is  conhrmed  ijy  its  occasional 
appearance  as  an  entirely  .separate  bone  :  a  curious 
vanety,  example  of  wiiich  has  been  observed  by 
Kosftj.m.ill.jr.  JJi.VKUjl'.\lii.\T.  By  three  ossific  points  ; 
one  for  tlie  shaft,  wliich  ai^jjear-s  about  the  fortietii  day 
of  frfcial  life  ;  one  for  each  exlrendty,  devdojied  in  the 
sixth  year  after  birth.  It  i.s  remarkable  that,  though 
the  inferi'.r  extremity  o.s.sificq  earlier  llian  the  superior, 
thw  latter,  on  the  contrary,  is  the  first  to  unite  with 
tne  ahaft.  '1  hi.H  inverse  relation  between  the  order  of 
wsificati-.n  and  the  order  of  junction,  i.s  not  peculi^ir 
t"the  epiphy-:  :,H  of  the  ulna  ;  it  i.s  a  gimeral  law,  ex- 
emphlied  by  all  the  cyjindrical  bones,  in  th.  ir  prugress 

tW."^''  ''"i^  tni-'a<-;:ri)l  nl.ovr';  (ind  licl.r.v 

'"  pri'oi  inl.Tiio.lii  polliri.,  Il„, 

exwnaor  w.nndi  mt<rmo-!ii  poll:  i.^,  :iti<l  l,ii<'  ii.'limtor 
*  t-xtcns^ir  t;ar,,i  ii!.,..r;a.        ^  K|,:x,,r  rliifitorurii  iirofiiii-luH. 
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to  maturity.  Articulations.  AVitli  the  hume 
above  ;  with  the  radius  botli  above  and  below  ;  ai 
by  the  intervention  of  the  triangular  fibro-oartila 
W'ith  the  cuneiform  bone  of  the  carpus. 

MECI1ANIS5I  01-  THE  FORE- ARM. 

262.  Under  this  head   are  included  the  relati.  ; 
whicli  sub.sist,  hrst,  betvveen  tlie  ulna  and  humeri  : 
secondly,  between  the  radius  and  humerus  ;  and  thirc 
between  the  radius  and  ulna. 

The  mo.st  iironanent  characteristics  of  the  7n(j)i( 
ulnar  articulation,  are,  great  stability  and  streng 
with  extensive  and  swift  mobility  in  a  single  phi 
T!ie  strcii;ilh  of  the  joint  results  from  the  firmnes.- 
the  grasp  with  which  the  long  curved  processes  of 
tdna  endiraee  the  extremity  of  the  humerus  :  and  n 
liinilation  of  its  motion  to  one  plane,  depends  u] 
the  reception  of  the  longitudinal  eminence  of 
greater  sigmoid  cavity  into  the  corresponding  groov 
the  trochfea.    The  dhrclion  of  the  plane  in  winch 
ulna  moves,  has  already  Ijeeii  noticed  in  the  coursi 
the  foregoing  descri|ition.     It  inclines  olili>piely 
ward,  at'an  angle  ot  about        from  the  perpendici 
line  of  the  humerus  ;  so  that  the  hand.  in_  flexion 
carried  toward  the  median  ]jlane,  instead  of  rising 
tically  to   the  slundder.     This   obliquiiy  of  niot' 
whicii  throws  the  hand  at  once  into  the  centr.-d  p 
lion  in  which  the  inaj(u  ity  of  its  actions  aie  mo.st  i 
veniently  |ieri'oi'nicd,  is  occasional  by  the  pronuui 
of  tlie  inner  nuirgin  ofihc  trochlea,  and  the  conseip 
inclination  o'"  the  lower  extrennty  of  the  luune 
The  crli  iil  of  ihr  hinge  like  motion  of  the  ulna,  is 
tofmined   by  the  proponion  which  subsists  betv 
the  length  of  the  olecranon  and  coron.ud  pi-ocessfS. 
the  depth  of  the  de]iression.- ,  p.ovided,  in  ihe  hunu 
for  their  rccciilioii.    This  is  sneh  as  to  permit  the 
tension  of  the  ulna  to  nearly  a  iighl  line  with  li 
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humerus,  and  its  flexion  to  an  angle  of  al)out  30^  with 
■  tnat  bone.  The  m-iftncis  of  its  motions  is  attained  liy 
a  disposition  similar  to  that  which  we  have  already 
pointed  out  in  the  humerus  ;  viz.,  the  approximation 
of  its  processes  of  muscular  insertion  to  the  fulcrum  of 
the  lever,  and  the  consecjuent  conversion  of  the  force 
of  its  motors  near  the  elbow,  into  velocity,  at  the 
distal  extremity  of  the  limb. 

The  articulation  between  the  Jiumrrus  and  the  radius, 
coiLsists  in  the  reception  of  a  small  rounded  eminence 
of  the  former  bone,  into  a  shallow  socket,  hollowed  on 
the  top  of  the  latter.  It  allows  the  radius  to  accom- 
pany the  ulna  in  its  motions  of  extension  and  flexion, 
and  permits,  in  addition,  a  spindle-like  rotation  of  its 
superior  e.xtremity  to  the  extent  of  about  90".  The 
contact  of  the-e  surfaces,  however,  contributes  very 
little  to  the  security  of  the  elbow-joint,  which  depends 
almost  exclusively  upon  the  humero-ulnar  articulation. 
The  nidius,  indeed,  would  be  capable  of  complete  cir- 
cumduction on  the  humerus,  if  it  were  not  firmly  bound 
to  the  ulna  by  two  articulations  ;  the  mechanism  of 
which  we  may  next  proceed  to  consider. 

In  thii  Jinf>r:ri'ir  mdirj-idiiar ']o'mt,  the  ulna  presents 
a  cavity,  within  which  the  head  of  the  radius  rolls  ;  in 
the  in  J  frior  r'i.di'i-idi>ar  articulation,  on  the  ccjntrary, 
the  radius  presents  a  cavity  which  ;rlides  around  a  con- 
vexity of  the  ulna.  When  the  head  of  the  r.arlius 
rotate-1,  so  that  its  anterior  surface  becomes  internal, 
the  shaft  of  the  bone  crosses  the  ulna  at  an  acute 
angle,  anrl  it^  lower  extremity  is  tlirown  forwanl  and 
inward.  In  thi-s  motion  It  carries  with  it  the  band,  to 
which  it  coniniu/jic.'i.tes  the  rotatory  inovenieuts  that 
are  [K.puUrly  attributed  to  the  wrist. 

2^:5.  ft  has  f<c.;urre'l  to  nie  tli.at  the  sliapo  of  the 
radius  is  subj<;ct  to  a  sitnplo  and  corj^tant  niathe- 
fatical  law,  v/hicb  enabh-s  us  to  '.•xpress  the  rrd  iti'm 
•^f  its  extremities,  by  the  following;  ^'cneral  (orniul.i-. 
The  h.'.'i.d,  r,J  ili,e.  radian  in  »>>  d/iHii'isi'l,,  in,  rcluliou,  in 
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the  sigmoid  rarili/  of  ihc  Inn  er  cxtmni!!/,  that  the  a.i 
<ij  tlic  Joriiiei-,  if  pi  ulonr/cd  ilovnii-anl,  falls  upon  I' 
centre  oj  tlie  circle,  of  irliich.  the  latter  is  a  secjinciil. 

This  law,  to  which  1  have  not  found  a  single  e.\ce< 
tion,  suggests  a  more  precise  definitir'n  of  the  motio  | 
of  tlie  radius  on  the  uhia,  than  lias  hitherto,  I  believ  j 
occurred  to  physiologists, 

Many  authors  have  hiosely  stated,  that  the  radii, 
rotates  upon  its  ovvn  axis  ;  an  inexactitude  into  whii 
Sir  Charles  Bell,  amongst  other  eminent  pliysiologisti 
has  fallen.    The  inaccuracy  of  such  a  description  mai 
he  rendered  evident  by  the  following  experiment. 

Let  a  recent  fore-arm  Ije  fixed  in  a  vice,  by  tl 
olecranon  |>rocess,  in  such  a  manner  as  to  leave  tl 
radiu.s  its  full  freedom  of  rotation  upon  tlie  ulna.  L 
a  point  be  now  inscrled  into  the  centre  of  the  cup-li! 
cavity  on  the  head  of  the  radiu.s,  and  another  into  tl 
centre  of  its  inferior  terinin.-il  surface,  so  that  the  tv. 
poijits  may  coincide  with  the  two  extremities  of  tl 
long  axis  of  the  bone.  The  points  being  fixed,  let 
be  attempted  to  rotate  the  radius,  or  in  anywise 
change  its  relative  jiositinn  with  the  ulna,  this  w'. 
be  found  impossible  :  the  radius  being  set  fast,  .and  i;. 
ca]iable  ol  any  kimi  of  motion. 

Cruveilhier  is  cK  arly  aware  that  the  radius  does  n^ 
turn  on  its  own  axis  below  ;  bul  be  adopts  the  eijual 
erroneous  notion  that  the  li-ansveise  diameter  of  i  | 
lower  extremity  is  (he  radius  of  the  curve  whic  ) 
it  describes  arcjund  tlu-  ulna,  '■/(   rai/oii  ih  I'arci' 
circle  (/It'll  dcerit  <nili,nr    dii    eidulitf."  (Aiialami 
JJe.icriiitire,  tom.  i.  p.  -PJl.)     On  this  su)i]iositi..n.  tl  , 
inner  extremity  i<\'  a  line  dr:n\n  :ici'oss  the  inferi  )" 
surface  of  the  r.idius,  in  the  dir.  et  ion  of  its  Irausver 
d  anietei-,  woidd  represent  I  he  lowi'r  en.l  ot  the  fix. 
i;xis  anuuid  which  the  radius  rot.iles.     That  this 
impossible  may  be  shown  by  making  a  dot  upcui  t 
ulna  in-ccisely  opposite  thr  'end  ol'  a  line  so  dvnw 
and  then  rotating  the  r.idius.    The  exlrenuty  of  t 
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line  trill  no  longer  correspond  to  the  dot,  but  will  be 
found  removed  irum  it,  by  the  extent  of  a  ([uarter  of  a 
circle  Xow,  a  movable  jtoinc  cannot  be  tiie  extremity 
of  a  nxed  axis. 

If  it  .should  lie  contended,  on  behalf  of  Cruveilhier's 
assertion,  that  the  axis  of  rotation,  though  it  cannot 
pass  through  the  extremity  of  this  line,  niay  lie  in 
the  interval  between  the  radius  and  ulna,  at  a  point 
immediately  beyond  it,  the  refutation  of  such  an 
opinion  is  of  the  same  kind,  and  equally  easy.  It  is 
only  nece3.--ary  to  mark  tlie  terminal  surface  of  the 
radiu.-i  with  lines  converging  to  tlie  point  in  question, 
aod  tbc:ii  to  perform,  as  before,  tlie  movement  of  pro- 
nation. The  line.-j  will  now  cease  to  indicate  the 
original  point  ;  perpetually  changing  their  centi-e  of 
convergence  during  the  rotation  of  the  bone,  and  leaving 
the  true  position  of  the  stationary  axis  as  uncertain  as 
before. 

The  real  axis  of  rotation  of  the  radiu:^  is  the  line  a  b 
in  the  following  diagntm.  This  line  repr.;sents  the  axis 
ofacon^■,  of  which  cd  i.s  the  ba.se,  and  c/the  trun- 
cated apex.  The  centre  of  its  truncate(l  apex  cor- 
respond.-i  with  the  centre  of  the  head  '.f  the  radius,  and 
the  centre  of  its  base  coincides  with  the  centre  of  the 
circle  r,f  which  the  sigmoid  caviiy  is  a  segment. 
Hence  the  axis  of  the  cone  must,  according  to  tlie  law 
above  stated,  coinciile  with  the  axis  of  the  head. 
Thi.i  Coincidence  is  plainly  sliown  in  the  diagram. 
The  portion  of  tlie  line  o.  h  which  lies  above  the  liici- 
pit;d  tuberosity,  evidently  r»:prosents  the  .'ixis  of  the 
head  ;  aijij.  'oeiow  the  tuberosity,  where  it  quits  the 
bone,  it  corresijorids  with  the  iinagiiiary  piolrjngation 
of  Iria'  axis  downwards. 

If  trie  prolonged  axis  of  the  he;id  of  the  r.adius 
•ell  iipon  any  f,ther  [loint  than  the  Int'.rs'-cliMn  of  the 
ra'lii  of  the  sigmoid  curve,  llie  advance  of  tlir  sli.aft, 
">  pronation,  would  involve  a  sligiit  liing'  dike  motimi 
of  its  superior  joint  ;  whieli,  indeed,  1  had  alway.s 
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imadned  it  to  undergo,  until  I  happened  to  perceive 
the  true  mathematical  constinction  of  the  bone.  The 
result  of  the  existing  disposition  is,  that  the  pronation 
of  the  radius,  and  the  simultaneous  advance,  and 
inward  motion,  of  its  lower  extremity,  are  performed 
'icit/iout  diiturbancc  to  the  paralliiism  of  its  sicperior 
joint. 

OF  THE  HAND. 

2'i4.  The  hand,  which  is  the  smallest,  is  also  the 
most  complex  division  of  the  upper  extremity  ;  con- 
taining twenty-seven  bones,  and  thirty-two  articula- 
tlODs.  Moreover,  as  palpation  and  prehension  are 
the  'Jistinguishing  characteribtics  of  the  thoracic  e.K- 
tremity,  so  does  the  hand,  by  which  these  functions 
are  immediately  performed,  constitute  its  essential 
part ;  the  arm  and  fore-arm  serving  but  as  subordinate 
agents,  to  remove  the  hand  from  the  trunk,  and  to 
giv6  .^cope  and  variety  to  its  motions.* 

The  baud  is  of  an  ovoid  form,  co#vex  posteriorly, 
concave  in  front.  It  is  divided  into  three  portinns, 
distinguished  by  well-marked  differences  of  size,  form, 
and  function  ;  viz.,  the  rurjjua  or  v;risl,  the  metacarpus 
inpa/.iu,  and  tlie  f,h>danf/es  or  finrjers.  Each  of  these 
oivisions  exceeds  its  predecessorin  extent.  Tiius,  to  the 
len:,'th  of  the  hand,  which  constitutes  about  a  fourth 
•rf  the  entire  liml<  (mc-Lsured  from  tiie  shoulder-joint 
to  the  tip  of  the  longest  finger),  the  carpus  con- 
tributes (in  round  nuinljers)  ten  parts,  tlie  metacarpus 
eighteen,  the  phalanges  twenty- eight. 

OK  TUF,  CARPi;a  OK  WIU.HT. 

2'>.>.  Tlie  carf)us  consists  of  eight  small  bones,  dis- 
posed in  two  horizontal  rows,  offourwtcli,  and  arti- 
culated, above  with    the  fore.a.nii,  below  with  the 

*  Hprifc,  thr.sif.  nf,f,<-T  pf.rtion.i  of  th<.'  liinti  an-  Dftfii  nuliriicn- 
'WT,  when  tht:  t(Tmiri;il  -livision  exi.its  fully  duvflopol:  us  in  the 
wwccoua  rnarnrnalia. 
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metacaqnis,  and  intermediately  with  one  anotlier.  Th'.j 
bones  of  the  upjjer  row,  enumerated  from  the  radia  I 
to  the   uhiar  side  (wliich  is  tlie  direction  aUvay  j 
adopted  in  enumerating  tlie  bones  of  the  liand),  ar, 
the  scaphoidca,  scniilimare,  cuncifurinc,  aud  pisiforme  > 
The  bones  of  the  lower  row,  enumerated,  in  like  man 
ner,  from  without  inward,  are  the  trapezium,  trajji 
zoiilcs,  ina<jniiiii,  and  unciforine. 

The  pi  SI f til- III  bone  presents,  in  all  its  characters,  ;, 
complete  contrast  to  the  rest  of  the  series.  It  ii. 
peculiar  in  its  form,  in  its  size,  in  its  relative  position; 
and  in  its  use.  Hence  in  the  following  general  descripi  I 
tion  of  the  carpal  bones,  the  pisiform  nmst  be  under:( 
stood  to  form  a  standing  e.vceptiun.  * 

or   THE  CARPAL  BONE.S  IN  GENERAL. 

266.  Every  carpal  bone  presents  six  surfaces,  or| 
which  the  aiilcriur  and  poslcriur  are  rough  for  thi  ' 
attachment  of  ligaments  ;  tlie  superior  and  iiifirio;  ) 
smooth  and  articular  ;  the  two  hitcrtd  also  smooth  anc^j 
iirticular,  when  directed  towards  contiguous  bones  I 
otherwise  rough  and  tubercular 

Of  the  non-articular  surfaces,  the  posterior  is  geno 
rally  wider  than  the  anterior.  Of  the  articular  sur 
faces,  the  superior  is  generally  convex,  the  iiiferio, 
concave,  the  two  lateral  plane  in  the  ujiper  row, 
sinuously  curved  in  the  lower.  All  these  rules,  how- 
ever, are  subject  to  individual  exceptions. 

267.  Structuiie.  The  interior  conformation  ofth. 
bones  of  the  carpus  exeuiplilies  that  of  the  cuboi. 
bones  in  general.  'I'hey  consist  of  a  light  and  liighl\ 
clastic  cancellous  tissue,  enveloped  in  a  very  thin  cum 
]iact  l.-iyer.  DeveloI'Mknt.  J!y  a  single  ossilic  \miu 
for  each.  These  points  aupe.-ir  successively  at  various 
jieriods,  from  the  first  to  the  lil'leenth  ycai-  after  birth 
Those  of  the  os  magmim  and  cuneifornie  are  lirsi 
observed  ;  that  of  the  pisifoi-m  comes  last.    Indeed,  o 
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all  the  boi-es  of  the  skeleton,  tht!  pisiform  bone  is  the 
last  to  osiii'y. 

Tue  ciivpus  is  bound  togetiier  by  nmnerous  liga- 
ments, passing  between  the  non-articular  surfaces  of 
ar.ja.-ent  bones.  Tliese  ordinary  fastenings  of  tiie 
carjjus  are  implied,  in  the  following  descriptions, 
wh-never  mention  is  made  of  ligaments,  without 
reference  to  any  name  at  the  foot  of  the  page. 

OF  THE  CAUPAL  BOXE.S  IM  PAUTICuLAK.* 
UPPER  P.OW. 

S'i  ;.  ScAP.HOiDES.  A  bone  of  an  oblong  form,  the 
largest  of  its  row,  and  so  disposed  that  its  long 
diameter  runs,  from  above,  obliquely  downward,  out- 
wanl,  and  f.irward.  Subfackh.  Sajtcrior.  Directed 
upward,  outward,  and  Ijacliward.  Convex,  smooth, 
triangular,  and  articulated  witli  the  outer  division  of 
the  articular  .surface  on  tlie  lower  e.xtrennty  of  the 
radiu.-.  /ii/'^rior.    iJirecteJ  downward,  out- 

ward, and  backward.  Conve.K,  smooth,  trianguhir, 
and  divid<;d,  by  a  shght  riiige  running  from  before 
baciiward,  into  tw'i  portions  ;  an  int'-viial,  smaller  in 
Size,  and  qoadrilateral  in  firm,  articulating  willi  the 
trap<;z  ,irl';-  ;  an  i:.xl.':rnid,  more  extensive,  and  of  tri- 
angu.ar  ou;,itj',-,  articulating  witli  the  trapeziuni.  (The 

*  I  h  iv<;  <l<f>' rili':'l  the '-arpKl  l)'<nirs  wi'li  a  dc-Ki'i.'C  of  iiiinutc- 
nCM  wtii.-t,  'tr.ni:  \i>:T',m  rnay  i uti >i<lcT  o-sivf,  I)I'i':uisl'  I  tliiiik 
th-M  rh<;ir  -h.i[.-;  ;iTi'l  r'  l.itir.in  ,\n  Car  mure  r  ipidlv  ami  uiisily 
karir  ui  thi;  ,iir|  (,r;i  [,,•.  tdan  i»fa  lousi-  ili/si-njii  ii'm.  Cruveil- 
hier,  ,1,.  1        ij,  .  .,.|,;,r.,i,..  cxaniiiiritiMii  i.t  lln'sc  hoiii-;-  to 

be  tc'li.iij.^  aii'l  lu.  l'n,  ;iri<l  satiHiic:*  linii-.i'll'  with  a  ((iHi'i-tivo 
oes  Tij/iijn  (,f  (.•!((,  ru'v.    ']  Iim  m'lhi-  iiii/llioil  i«  Milh- 

cieriM;  Af,->i-[\  hv  th'-.-rron  iriln  -.vhi.-h  it'h  i<  h'->iM>i-M  its  ii^niilly 
cart-f.il  .ir,r|  Tvf.w.-Af  author  tor  i-x  iTiipl'-.  Ili  il  \\w  iiisilorici 
artirnl.irc^  wi;h  thi:  .:iiri  il'',rtti  hy  a  htl,  r.il  ia'-i.t  t\-',r,  'I'''' 
antirior  vxtIm-'-.  t,X  thi-  ^.-rnljiiri'ir  l,'«n.:  \*  l-„  i  xti'ii- i'. r  tli.iii  tin- 
P(«torii,r  (it.iflj,  fii-.;  trii--t,it-  [nMits  rutlii  r  itii]ilii.''l  tlinu  ■hn'rlly 
Mv.-in-crl ;  fvi,l,., ,;].,■  ,„,r  iritcii.I.:/|  l,y  the  wrii'.r,  h"l  iii<  iili  iital  tii 
a  va;;.lf;  anrl  i;i.:Xi.;t  incthi,  ly. 
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ridge  of  separation  on  tliis  siirfiice  becomes  indistinct, 
often  quite  imperceptible,  wlien  tlie  articular  cartilagt 
is  removed.)  Posterior.   Diminished  in  its  vertical  ex-  i' 
tent  by  tlie  encroachment  of  the  superior  and  inferioi' 
surfaces,  which  extend  over  tliis  aspect,  so  as  to  leave 
between  them  only  a  narrow,  rough  groove,  for  th< 
attachment  of  ligaments.    Anterior.    Directed  for 
ward,  upward,  and  inward.     Concave  and  rougl  l 
above,  elevateil  below  into  a  prominent  tubercle,  whict  | 
extends  forward  from  tlie  front  of  the  carpus,  for  tin  ] 
attachment  of  a  muscle,*  and  a  ligament,  f   E.cternal.  i 
Directed  ujjward  and  outward  ;  narrow  and  rough  foi  ' 
the  attachment  of  a  liganient.t    Iiiternid.    Smootl:  ) 
and  cartilaginous,  divided,  by  a  horizontal,  crescentic  l 
ridge,  into  two  parts  ;  a  superior,  directed  inward  and  j 
forward,  narrow,  semilunar,  plane,  and  articulated  ( 
with  the  semilunar  bone;  an  inferior  rind  larger,-; 
directed  inward,  forward,  ;ind  downward,  and  contri-  ■ 
buting,  by  its  oval  concavity,  to  form  the  socket  foi 
the  head  of  the  os  magnum.  (■274)  Articul.vtion.'? 
AVith  the  radi\is  .-ibove,  the  trapezium  and  trapezoide- 
below,  the  semilunar  bone  and  os  magnum.  internaVy 
269.  SEJriLnNAUE.  A  bone  of  crescentic  form,  witl 
the  concavity  directed  downward  ;  wider  before  than 
behind,  and  above  than  below  ;  placed  between  th. 
scaplioid  and  cuneiform  bones.    Surfaces.  Stqierior. 
Smooth,   quadrilateral,    c(m\  cx  ;   continuous,   in  tlu 
united  caqius,  with  the  superior  surface  of  the  sca- 
phoid ;  and  directed  upward  f(n-  articulation  with  tin 
inner  of  the  two  divisions  on  the  terminal  surface  nl 
the  radius.    (•J.'.i)    Jnferior.     Concave  from  befon 
backward,  jilaiie  from  siilu  to  side,  .and  divided,  by  a 
line  running  IVom  bef(U-e  backward,  into  two  parts  : 
an  external  a,nd  largi'r,  which  forms  the  ujiper  part  ot 
the  socket  for  the  head  of  the  os  magnum  ;  an  iiiter- 

*  Aluhu'tor  piillicis. 

t  Aiilcridi- aniiulm- lic.nmoni  of  llio  cnrpus. 
t  I'Alonial  hit.jral  lifjanioiit  nl'llie  wrisl-joinl. 
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no?,  very  narrow,  and  directed  a  little  inward,  for 
articulation  with  the  summit  of  the  unciform  bone. 
(275)  External.  Directed  outward  and  backward. 
Narrow,  semilunar,  and  plane,  for  articulation,  with 
the  scaphoid,  lateruul.  Directed  inward,  forward, 
anil  downward,  Smooth,  flat,  and  quadrilateial,  for 
articulation  with  the  cuneiform  bone.  Anttriov  and 
Posterior.  Rough  for  the  attachment  of  ligaments. 
The  anterior  is  the  more  e.xtensive  ;  the  posterior 
being  diminished,  above,  by  the  prolongation  down- 
ward and  backward  of  the  superior  surface.  Af.ti- 
CCLatioxs.  With  the  radius  above,  os  magnum  and 
unciform  below,  scaphoides  and  cuneiforme  Ijy  its 
lateral  a.?pects. 

"270.  Cuneiforme.  A  bone  of  a  pyramidal  form, 
having  its  long  diameter  placed  obliquely,  so  that  the 
ba^e  looks  outward  and  ujjward,  and  tlie  apex  in  the 
opposite  direction.  ScRFAfKS.  Superior.  Divided 
into  an  inter  mil.,  small,  non-articular,  portion  ;  and  an 
exterfv.l,  more  extensive  surface,  convex  and  qua(hi- 
lateraL  sniootb  and  cartilaginous,  directed  upward, 
inward,  and  backward,  and  articuhited,  by  the  iuter- 
tervention  of  an  interartioular  cartilage,*  witli  the 
end  of  the  ulna.  Inferior.  Directed  downward  and 
outward,  for  articulation  with  tlio  uncil'onn  bone  ; 
smooth,  irregularly  quadrilateral,  and  curved  in  such  a 
manner  that  it  is  concavo,  and  turned  a  little  forward, 
extfjrnaUy  ;  convex,  and  turned  a  little  backwiird,  at 
its  inner  o;<lrei(iity.  I'.jl.er na.l.  Directed  outward, 
upward,  and  backward  ;  smooth,  quadrilateral,  and 
flat,  for  arriculatlon  witli  the  semilunar  bone.  liiUr- 
A  small,  non  arlic;dar  Hiirface,  forming  tlio 
lowentpoirjt  of  llir;  b-  and  runghi-nod  for  the  alt.ai  li- 
nient  of  a  ligain';nt.+  A  n.Urijyr.  1'liis  surfa.ce  is  I'ough 
externally  for  tbe  ali.-icbment  of  ligaments  ;  and  pi'c- 
sents,  inteaially,  a  s;n;ootli,  oval,  Hiightly  con  ■. .  x  sur- 

'  f'nllpd  t.h';  tri.;n2-iil.-;r  'il.r<.-<-:irlil!r^i-  (iflli''  wrist, 
t  .\  l'a.iri:,  J-H  fifi:iv  internal  iattral  W.-.-.un -.r. . 
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face,  which  articulates  with  the  pisiform  hone.  Pos 
tvriur.    Eough  for  the  attacliraent  of  lij^ameuts.  An 
TroiiLATiONS.  AVith  the  semilunar  bone  externally,  tlu  (. 
pisiform  in  front,  the  unciform  beluw  ;  and  aliove  witl  \ 
the  end  of  the  ulna,  through  the  medium  of  the  tril 
angular  cartilage. 

271.  PisiFuKME.    This,  the  smalle.st  of  the  carpa  ■ 
bones,  is  of  an  ovoid  form,  placed  vertically,  in  fionl  ■ 
of  tlie  cuneiform  bone,  with  which  it  articulates  b^-  n 
smooth  concavity  on  its  posterior  aspect.    It  present- 
no  other  articular  surface,  being  elsewhere  rough  foi 
the  attachment  of  muscles  and  ligaments.* 

SECOND  HOW. 

272.  TUAPEZIDM.  A  bone  of  very  irregular  shape, 
situated  between  the  sca]ihoid  and  tlie  hrst  metacar|'.-il 
bone.  Suiii'ACES.  Sujieriur.  Concave,  and  directed 
upward  and  inward,  fur  articulatinn  with  the  outer 
division  of  the  lower  surface  uf  the  scaphoid.  Iiift  riin: 
Directed  downward  and  outward,  conve.'c  from  before 
backward,  concave  from  side  to  side,  ami  articul;ited 
with  the  first  metacarpal  bone,  liilcrnul.  Divided 
into  two  parts  by  a  horizontal  riilge.  The  upper  and 
larger  portion  is  ccjncave,  and  directed  inward  and 
backward  for  articulation  with  the  trapezoid  bone, 
the  lower  portion  is  a  little  flat  facet,  directcil  ilow))- 
■ward  and  inward,  for  articulation  with  a  correspond- 
ing snudl  surface  on  the  second  metacarp;d  bone. 
Mxicrnul  and  ptisln-iur.  Ixough  fertile  attachment  of 
ligaments. t    AtiUrior.    l're.-.ents,  in    the  nnddle,  a 

*  111  Iniiil  il  ;rivL's  iitliii-liiiu'iit  In  llu' MiitiTior  :iniiiiliir  liirnnicnl ; 
t'xIcnKlllv,  10  ;i  r.isfii-iilus  dt  llic  iiumuii  lalciMl  lii.';iiiii'iil  ol'llu 
wrist;  ulidvi',  1(1  llu'  lluxiir  rnrpi  uhijri.s;  lu'low.  Id  llif  ;i(liliiflor 
(siiiiii'tiiiu's  iiu'iinrdlv  iMllnl  ./(.iluclnr)  luininii  iliuiti ;  niid.  In  it- 
wliiilc  ciiriiniUMTiuv,  to  lif,'iiiiKiiUius  liniuls,  by  which  il  is  liistnad 

til  lIlL'  t'lllU'ilnriU  lllHU'. 

t  I  lie  L'xIiTiKil  lalrrnl  li'.'iinu'iil  is  iilliu  lu-d  tu  Iho  outer  surlaco  ; 
Ihi'  iiniiiKirv  curpiil  li;-iiim'iUs  In  tho  inisiri-ior. 
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prominent  ridge,  running  from  .above,  downward,  and 
-  a  litde  inward.  'I'his  corre,sponds  to  a  similar,  though 
much  larger  process  of  the  unciform  bone,  and  may  be 
called  the  oblique  richje  of  the  trapezium.  It  gives 
attachment  to  three  muscles*  and  a  ligament. f  On 
its  inner  side  is  a  groove  which  has  a  similar  oblique 
direction,  and  gives  passage  to  a  tendon. ^  Articula- 
Tioy.s.  With  the  scaphoides  above,  with  the  trape- 
zoides  and  second  metacarpal  bone  internally,  and 
with  the  first  metacarpal  bone  below. 

27-i.  Trapezoides.  An  irregular  bone,  the  smallest 
of  the  second  row,  interposed  between  the  trapezium 
and  the  magnum,  larger  below  than  above,  and  behind 
than  before.  Surfaces.  Anterior  and  Fustcrior. 
Rough  for  the  attachment  of  ligaments.  The  hitter 
13  the  wide.it  surface  of  the  bone  ;  the  former  gives 
origin  to  a  muscle.g  f<uperior.  Small,  quadrilateral, 
and  concave,  for  articulation  with  the  scaphoid.  In- 
fenor.  Concave  from  before  backward,  convex  from 
side  to  side,  ;ind  articulated  with  the  second  meta- 
carpal bone.  Tiie  .surface  sometimes  articulates  also 
■with  the  extremity  of  the  third  metacarpal  bone,  by  a 
narrow  facet  at  its  posterior  and  internal  ])art.  E.rter- 
nal.  Smooth,  convex,  directed  outward  and  forvvai'd, 
and  articulated  with  the  corresponding  surface  of  the 
trapezium.  I n.ftrnid.  Concave  and  smooth  in  front, 
for  articulation  with  tlie  os  matrnum  :  rou'di  behind, 
tor  the  msertion  of  a  ligament.  A  i{Tici;r,ATioN-s.  Witli 
the  scaphoid  above,  trapezium  externally,  o.'i  njagnuin 
iDtemally,  st-cond  (and  occasionally  third)  metacarpal 
bori';  below. 

^71.  .\rA'..vi;\r.  The  largest  bono  of  llie  carpus,  in 
the  centre  of  wliich  it  is  placetl.  It  jiresents  a  roundrd 
portion  called  the  /i'-'c/,  .aljove;  a  cubical  portion  called 

*  OpriorK'Tii,  flfxor  'ur':v\i,  .nid  Tiilfliii't'ir  polliris. 
t  Ant'Tir,r  nnrjiilar  li/  irncnt  </l'i'ariiii.*. 
+  f  fLil  nt  th<r  liexfjr  i/arpi  ra'Jialis. 
5  .\'i<lii :tor  po.lid.*. 
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the  hodi/,  below  ;  and  an  intermediate  contracted  pa 
sometiiues  distinguislied  as  the  iicch.  The  separ; 
description  of  these  parts  would,  however,  involve 
unnecessary  degree  of  prolixity.  It  is  sufficient 
observe,  that  tlie  head  is  received  into  a  socket,  form'i 
by  the  scaphoid  externally,  and  tbe  semilunar  bo  I 
above  ;  and  tliat  it  presents  a  smooth  ridge,  runni 
from  before  backward,  and  corresponding  to  the  jui 
tion  of  tho.se  two  bones.  Considered  as  a  whole,  t 
OS  magnum  presents,  like  other  cuboid  bones,  six 
/aces  for  examination.  Surfaces.  Siqicrior.  Conv 
from  before  backward,  more  slightly  so  from  side 
side,  and  articulated  with  the  concavity  of  the  sei 
lunar  bone.  Inferior.  Divided,  by  two  ridges  runni 
from  before  backward,  into  three  portions.  Of  tin 
tlie  middle  ])ortion  is  by  far  the  largest,  and  artii 
lates  with  tlie  third  metacarpal  bone.  It  is  curvf 
.so  as  to  be  convex  posteriorly,  slightly  concave 
front.  The  uiitcr  portion  is  next  in  size  ;  it  is  conca' 
and  directed  downward  and  outward,  for  articulati 
with  the  second  meta,car]ial  bone.  Tlie  inner  porti 
is  a  little  flat  facet,  situated  at  .he  po.sterior  corner 
the  bone,  directed  downward  and  inward,  and  artic 
lated  with  the  fourth  metacarp.al  bone.  Internid.  T 
surface  of  the  bone  presents,  poslu-iurl ij,  obloi 
concave,  articular  surface,  which  glides'  on  tlie  ui 
form  b(me  ;  auteriorlij,  a  rough  snrhice,  which  atlacl 
an  interosseous  ligament.  Exlernol.  Presents, 
its  lower  and  anterior  jiart,  a  flat,  smooth  surface, 
articulation  with  the  tra]iezoiilcs.  Behind  this  siirfn 
is  a  rough  space.  I'oi-  tlic  atUiclimenl  of  an  interossei 
ligament.  Abure  it,  is  a  nnigli  groove,  wliicli  re] 
scnts  the  neek,  ami  also  attaclu's"  ligamentous  fihr 
Above  this  groove,  again,  is  a  smootircoiivexity.  wli 
articulates  witli  the  scaphoid,  and  forms  the  on 
aspect  ol  the /!«((/.  I'oxleriur  .-nid  Anteriur.  Com 
and  rough,  for  the  att.ac  limciil  of  ligaments.  'I 
Ibrnicr  is  much  wider  than  the  latter.  Aktici 
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noxs.  TVith  the  semilunar  bone  above  ;  the  second, 
third,  and  fourth  metacarpal  bones  below  ;  the  sca- 
phoideS'and  tmpezoides  externally ;  the  unciform  bone 
on  it<  inner  side. 

275.  U.vciFORME.  A  large  wed^e-shaped  bone, 
placed,  with  its  base  downward,  between  the  magnum 
and  cuneiforme.  It  is  characterized  by  a  large  hook- 
like process,  which  will  be  presently  described.  Suk- 
FACE.s.  .Superior.  An  e.xtremely  narrow  facet,  form- 
ing the  apex  of  the  bone,  slightly  conve.x  from  before 
backward,  and  directed  upward  and  outward,  to  arti- 
colate  with  the  semilunar  bone.  Inferior.  Divided, 
by  a  ridge  running  from  liefore  backward,  into  two 
portions,  of  which  the  inner  and  larger  is  directed 
downward  and  inward,  to  articulate  with  the  fifth 
metac-irr.al  bone  ;  while  the  outer  looks  directly  down- 
ward, and  articulates  with  the  fourth  metacarpal  bone. 
Both  these  facets  are  concave  from  before  back- 
ward ;  the  outer  is  plane,  the  inner  slightly  convex, 
from  aide  to  .side.  Exleraal.  Presents,  posieriorltj,  a 
concave,  articular  surface,  larger  above  than  below, 
and  articulated  with  the  os  rnagnum  ;  in  front  of  this, 
a  small,  rough,  non-articular  portion,  for  the  insertion 
of  an  iotero.-seous  ligament.  Intcraal.  Directed 
obliquely  inward  and  upward  ;  curved  in  such  a 
mann'-.r  that  it  is  convex,  and  looks  a  little  backwaid, 
at  Its  rij,f,o.r  part;  while  it  is  concave,  and  turned 
somewfiat  forward,  hclow.  It  articulates  with  the 
cuneiform  bone.  PoHl.frior.  Triangular,  convex,  anrl 
l^agh  for  the  attaehuient  of  ligaments.  Anterior. 
yni'-.nU,  at  it.s  internal  and  inferior  part,  the  unci- 
J'/rrn.  proem,  a  large  hook  like  eminence,  which  first 
runs  horizonul  forwarrl,  and  then  curves  outward,  to 
give  attachment,  l,y  its  surnniit,  to  a,  strong  ligament.* 
Inia  process  is  fhtttened  from  si-le  to  side,'so  .as  to 
present  two  lateral  tii.Tfd.een,  arjd  a  Hujjoiior  anrl  in- 


*  Ariltrior  nnnular. 
T 
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fei-ior  border.  Externallj-,  it  is  smootli,  and  grooved 
the  vertical  sense,  for  the  passage  of  several  tej),dons 
and  by  its  lower  border  it  gives  origin  to  two  nniscles 
This  process,  and  the  pisiform  bone,  by  which  it 
surmounted,  correspond  to  two  smaller  eminent '| 
occupying  tlie  same  relative  position  at  the  opposi 
end  of  the  carpus  ;  viz.,  the  oblique  ridge  of  the  til 
pezium,  and  the  tubercle  that  projects  from  tlie  sc 
phoid,  immediately  above  it.  These  four  emineuc 
stand  out  from  the  front  of  the  carpus,  deepening 
anterior  concavity,  and  furnishing  attachment  to 
strong,  transverse  ligament,  which  stretches  acrr 
that  concavity,  closing  it  in  front,  and  forming  with 
an  oval  ring,  tlirougli  which  the  flexor  tendons  ni 
They  serve  also  for  the  attachment  of  several  muscle 
to  which  their  prominence  affords  advantageous 
verage  ;  diminishing  the  obliquity,  and,  consequent] 
augmenting  the  force  of  tlieir  action  upon  the  bont 
Crnveilhier  associates  these  processes  as  the  four  aj^ 
physcs  of  the  carjius,  distinguishingthem  from  eachoti) 
by  sub-appellations  expressive  of  their  relative  positio 
Thus  the  pisiform  bone  is  t][e  iiiternalsujurlor.  and  t; 
unciform  process  the  internal -inferior,  apojihysi: 
whde  the  tubercle  of  the  scaplioid,  and  the  nb'liqi 
ridge  of  the  trapezium,  are  respectivelv  the  e.rternu 
superior,  and  the  exlcrntil-infirior,  ai-ophyses  of  ti 
carpus.  Tliis  nomenclature  is  worlliv  of  adoptio 
because  itconnects  four  eminences,  which  are  natural 
related  by  their  position  and  use  ;  also  because 
exlubits  the  pisiform  in  its  true  character,  as  an  a 
pondage  to  the  cuneiform  bone,  rather  than  an  indepei 
dent  element  of  the  carpus  ;  a  view  founded  on  tl 
size  and  relations  of  the  bone  itself,  and  confirmed  : 
we  shall  hereaiter  find,  by  consideration  of  its  an 
logue  in  the  tarsus.  Ain'icuLATioKs.  The  uncifor 
articulates  with  the  ciiiieirorme,  semilunare,  and  . 

*  Flexor  |pmlnn.«  ofdio  \v.m,\. 

t  Opponcns,  :m,i  llcxor  hrcris,  iiiininii  digiti. 
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ma^um  of  the  carpus  ;  and  with  tlie  fourth  and  fifth 
bones  of^the  metacarpal  series. 

OF  THE  CARPDS  IN  GENERAL. 

275.  The  carpus,  formed  of  these  eiaht  bones,  is  of 
an  elhptical  &gnre,  with  its  long  diameter  transverse 
It  13  convex  from  side  to  side,  beliind  ;  but,  in  front 
presents  a  concavity,  increased  by  the  four  apophyses 
oj  the  carpus,  so  aa  to  form  a  deep  groove,  which 
transmits  the  flexor  tendons  of  the  hand.    The  upper 
border  of  the  cai-pus  is  convex  and  even,  to  articulate 
with  the  radius,  and,  by  the  intervention  of  the  trian- 
gTilar  fibro-cartilage,  with  the  ulna.    The  lower  border 
also  presents  a  general  convexity,  though  interrupted 
and,  as  it  were,  notched,  for  articulation  with  the  meta- 
wrpal  bones.    It  may  be  inferred  from  this  form  of 
the  carpus,  that  the  bones  of  the  upper  row  (speaking 
generally^  are  wider  above  than  below  ;  those  of  the 
lower  row,  on  the  contrary,  wider  below  than  above  ; 
and  all,  of  both  rows,  wider  behind  than  before. 

It  IS  usual,  in  treating  of  the  caijuis  in  general,  to 
aeuver  some  observations  upon  the  structure  and  rela- 
tions of  each  row  considered  as  a  whole.  But  I  ol,ject 
to  this  horizontal  .livision  of  the  carf.us,  for  reasons 
Which  will  appear  in  the  following  section  :  in  which 
aiso  *ill  he  explained  the  principles  of  a  now,  and,  as  I 
relieve,  rnore  philosophical  arrangement  of  the  carpus, 
aeducedfrom  an  analysis  of  its  mechanical  construction. 

MECIIAN/.SM  OF  THE  CARPCS. 

ro^V'  ''-'^e  to  consider,  first,  the 

relations  of  the  carpo  ra-lial  and  carpo-ulnar  artiewla- 
T2u'   "'l  \  "''-""'"y,    the  structure  of  the  cari.us 

97»  ''-r        "'"ti""''  "f  its  proper  joints. 

il>i.  The  rnrpo-rndiol.  articulation  pres.Tits  riList  of 
'he  characters  of  an  enarthrosis,  or  ball-and-socket 
T  2 
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joint.  The  carpal  articulatina;  suiTr.ce  is  convex 
every  sense,  and  capable  of  rolling  from  before  bo 
ward,  and  from  side  to  side,  in  tlie  sliallow  ternii 
concavity  of  the  radius  ;  coraninuicating  to  the  h: 
the  motions  of  c.ricnsion  and  flexion,  abduction  ;' 
adduction,  as  well  as  the  compound  movement 
circumduct  inn,  wlncli  results  from  the  performanci 
the  four  sim)ile  motions  in  successive  combination.' 
two.  Tlie  adduction  of  this  joint  is  more  e.xtens 
than  its  abduction,  for  reasons  which  will  be  explaii 
in  the  followini;  paragraph.  (279)  Its  extension  ■ 
be  carried  I'urtlier  tlian  its  flexion,  beoa\ise  the  car 
articulating  surface  descends  lower,  and  can,  therefc 
roll  further  U]jon  the  radius,  behind  tlian  bef 
(This  difference,  however,  is  more  than  conipensa 
by  a  capability  of  flexion  resident  in  the  carpus  itsi 
(283)  so  that,  disregarding  ])articul.ar  joints,  and  c 
sidering  the  hand  gener/dly,  tlie  motion  of  flexion 
superior  to  that  of  extension). 

The  carpus  has  not  tlie  true  globular  form  of 
enarthroidal  head,  lieing  consiilerably  more  extent 
tr.ansversely,  than  in  tlie  antero- posterior  diame 
Hence,  it  is  totally  inca])able  of  rotation  on  its  r 
axis  (a  motion  characteristic  of  genuine  enartliros 
and  is  not  brought  into  action  b}'  the  pronation  : 
aupination  of  the  h.aml.  These  motions  are  perfon 
by  tlie  bones  of  the  fore-arm,  in  a  manner  aire; 
described.  (21)2)  The  adv.antage  of  this  dis|iositio'. 
twofold.  In  the  first  ]ilace,  the  stability  of  the  cai 
radial  joint  is  increa^eil  by  its  lateral  extensii>n  ;  a 
secondly,  the  hnig  shaft  of  the  radius  atlbrds  sp.acc 
the  insertion  of  a  mnch  larger  bod)'  of  pron:it<irs  : 
supinators,  tli.'rn  could  be  brought  to  act  directly  u| 
the  carpus  itself 

■27f.  The  carjto-  ul liar  art  ieul:ition  is  smaller,  .■ 
far  less  important,  tli.-ui  the  la.st  described  joint.  1 
foi-med  by  the  smooth  lower  extremity  of  tlie  nin.a, 
the  one  li;ind,  and  by  the  superior  aspect  of  the  cm 
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form  bone  on  the  other.  Both  its  surfaces,  when 
covered  with  their  natural  cartilage,  are  convex,  and, 
conseqaently,  not  adapted  to  play  upon  each  other. 
But  tbey  are  prevented  from  coming  into  contact  hy 
an  interarticular  cartilage  ;  whicli,  being  slightly  hol- 
lowed on  botb  sides,  furnishes  each  surface  with  a  con- 
cavity adapted  for  its  reception.  It  may  be  further 
observed,  in  regard  to  the  carpo-ulnar  joint,  that  it  is 
only  brought  into  play  during  the  movement  of  adduc- 
tion ;  its  surfaces  being  sepai-ated  by  a  considerable  in- 
terval, when  the  hand  is  in  a  straight  line  with  the 
fore-ann  ;  and  by  a  still  greater,  when  it  is  inclined 
ODtwird.  This  non-contigui;.y,  which  depends  upon 
the  oblique  as|ject  of  the  supei-ior  surface  of  the  cunei- 
form bone,  is  in  strong  contrast  with  the  constant  and 
close  apposition  of  the  carpo-radial  joint,  and  accounts 
fortht:  superior  freedom  and  extent  of  the  motion  of 
add.ittioii. 

280.  The  articulations  of  the  carpal  hones  icith  each 
'j'her,  are  chiefly  designed  to  distribute  the  force  of 
concu-ision.H  transmitted  from  the  metacarpus  to  the 
extremity  of  the  radius.  The  number  and  complexity 
of  thes':  joints  H-,-erii  hi:herto  to  have  deterred  an.ito- 
miats  from  aU^mpling  an  exact  analysis  of  their  curious 
mechanism.  iJut  their  several  actions  may  lie  clearly 
an'i  orderly  develope.l,  by  the  simple  ex|iedient  of  a.s- 
certaining  successively  the  efFectof  a  shock  tr.uisuiitted 
along  each  of  the  metacarpal  bones. 

The  annexed  diagram  rofireseuts  a  posterior  view  of 
we  carpus,  artificially  sepiuated  (f..r  reasons  which 
"'11  presently  appi,-ar;  into  two  lateral  portions,  and 
S'-mewhat  enlarged  for  distinctness'  sake,  a  re|<resenla 
ttie  ."icaphoid  bone,  />  the  sendlunar,  c  the  cuneiform, 
«  the  trapezium,  e  the  trapezoide.s,  /  the  magnum,  and 
9  the  unciform  ;  wiiil.j  ih,;  figmes  I,  -J.,  ;j7  1,  .are 
placed,  ,jach  upon  the  metacaq.al  bone  of  which  it  is 

■  riurnerir-al  designation. 

-^•1.  A  blow,  stiuck  eitlier  upon  the  fnirth  or  nrdi 
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metacarpal  bone,  in  the  direction  of  its  length,  is  re- 
ceived by  the  unciforme  ;  which,  yielding  to  the  shock, 
insinuates  its  wedge-like  body  further  between  the 
magnum  and  cuneiforme,  dividing  part  of  the  shock 
between  those  two  bones  ;  while  its  narrow  sumnut, 
impinging  upon  the  seniilunare,  transmits  another  por- 
tion of  the  violence  in  a  direct  line  through  that  bone 
to  the  radius. 

A  blow  upon  the  middle  metacarpal  bone,  passes 
directly  to  the  os  magnum,  and  is  divided  between 
the  scaphoides  and  semilunare,  with  wliich  the  head  of 
that  bone  articulates. 

The  several  directions  in  which  these  shocks  reach 
the  carpus,  are  indicated  in  the  diagram,  by  the  arrows 
drawn  upjon  the  last  three  metacarpal  bones  ;  and  their 
aubsequenl  distribution  is  shown  by  the  groups  of 
arrows  drawn  upon  the  uncifonn  bone  and  the  os 
ma^rium. 

Several  other  motions  are  impressed  upon  this  part 
of  the  carpus  by  concussion  of  the  fingers  which  it 
anpports.  I  have  observed  a  slicrht  twistinsr  motion  of 
toe  cuneo-unciform  joitit,  in  which  tlie  uncifoi  in  bone 
advances  a  little  at  its  outer  side  (gliding  forward  upon 
the  OS  magnurn)  and  retreats  in  a  coiresponding  degree 
internally;  a  species  of  rotation  which  is  evidently 
favoured  by  the  alternate  convexity  and  concavity  of 
the  articulating  surfaces  of  this  joint.  Tljcre  is  also  a 
hinge-like  motion  in  the  vertical  plane  performed  by 
the  OS  magnum,  the  head  of  which  tunis  within  its 
scapho-stemilurjar  socket,  so  that  its  lower  extremity 
pauses  a  little  backward. 

Tlie  student  must  bear  in  mind,  in  studying  these 
actions  of  the  carpus,  how  speedily  all  its  motions 
are  arrested  by  the  tension  of  the  carjial  ligaiiients  ; 
npon  which,  owing  to  this  very  circumstance,  the 
force  of  every  concussion  is,  in  a  great  measure, 
•ipent. 

252.  We  nov/  come  to  consider  that  portion  of  iho 
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carpus  which  is  intei']50sed  between  the  radius  and  t 
two  most  exposed  of  the  metacarpal  bones:  viz.,  t 
first  and  second  of  the  series  ;  which  bones,  in  . 
manual  exertions  (as,  for  instance,  in  striking  with 
tool  grasped  in  tlje  hand,  thrusting  with  the  op' 
palm,  falling  upon  the  upper  extreinity,  &c.)  susta 
the  chief  violence  of  every  strain  aiid  concussio 
And  here,  expecting  to  find  a  separate  mechanic 
contrivance  for  the  miiigatiou  of  violence  passii 
along  each  of  these  bones,  one  is  pleased  to  obser 
how  with  a  single,  and  most  simple  provision,  Natu 
has  satisfied  the  double  exigence.  The  contrivance 
■which  I  allude,  consists  in  a  twofold  obliquity  of  tl 
scaphoid  bone  ;  tlie  exact  direction  and  effect  of  whi. 
will  be  understood  by  reference  to  the  smaller  of  t! 
two  divisions  in  tlie  last  diagram,  which  represents  t 
two  metacarpal  bones  iu  question,  and  the  scaphoid  ( 
trapezium  (</)  and  trapezoides  (t)  by  which  they  a 
supported.  The  axes  of  these  several  bones  are  r 
spectively  indicated  by  the  straight  lines  a  h,  d  i,  k 
c  m,  and  Jio;  and,  upon  comparing  the  dii-ection 
these  lines,  it  will  be  seen  that  tlie  axis  of  the  scaplio 
IS  mclined  upon  that  of  the  trapezoides,  so  as  to  fori 
with  it  an  obtuse  angle,  having  its  apex  turned  towai 
the  radial  side.  Tlie  abru]itntss  of  this  angle  unde 
goes  a  momentary  increase,  during  the  passage  of 
concu.ssion  from  the  fore-finger  to  tlie  radiiis  ;  tl. 
lower  end  of  the  scaphoid  moving  in  tlie  direction  Ii  j 
and,  by  this  action,  tliix.wing  tlie  force  of  tlie  sliocl 
partly  on  the  surfaces  of  tlie  joint  itself,  partly  upo 
those  of  the  coiitigtious  bones,  ;uid  partly  upon  sever; 
of  the  carpal  liganienls,  which  are  jiut,  for  an  instani 
upon  the  sti-eteh,  and  immediately  afterwards,  by  thei 
i-eactioii,  restore  the  bones  to  their  original  jiosition. 

But  this  diagram  exhibits  no  such  iingle  interpose 
between  the  radius  and  tlie  first  met.a-.-irpal  bone 
The  axes  (I  /t,  d  i,  I:  !,  form  a  eontinimii.s  straight  line 
along  which  a  concu.ssion  miglit  lra\  e!,  with  luibroke 
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-  Tiolence,  from  the  thumb  to  the  extremity  of  the 
radius.    In  fact,  the  arrangement  to  which  the  thumb 

'     owes  its  ela.?ticity  cannot  be 

seen  in  this  view  of  the  car- 
■     pus.    It  is  shown  in  the  an-  >^'' 

nexedsketch,  whichrepresents 

thescaphoides.  trapezium,  and 
'     first  metacarpal  bone,  .qeen 

from  the  radial  side.  In  this 
'     lateral  view,  the  axis  of  the 

-  scaphoid  {a  h)  is  seen  to  form 
with  that  of  the  trapezium 

•  (d  i)  an  obtuse  angle,  having 
the  apex  directed  forward, 
and  consequently,  not  visible 
in  a  di'tgram  of  the  hack  of 
the  carpus.  This  angle  is 
precisely  analogou.q,  in  its  re- 
lations and  use,  to  the  for- 
mer; prornotinL',  Ijy  similar 
means,  and  probably  in  about 
an  equal  degree,  the  longitu- 
dinal  elasticity  of  the  finger 

i,-     which  it  aiippurtfi. 

28-3.  Besides  the  motions  thus  impressed  upon  the 
cary-uw  t,y  concusaion.s,  it.s  joints  are  Ijrought  into  play 

J  during  the  ordinary  movetnents  of  the  hand.  Thu.s, 
tnf.e.rion,  the  os  magrium  turna  within  its  object,  so 
that  its  lower  extremity  advatjces,  together  with  the 
afijacent  bones  ;  while  the  scaphoid,  gliding  lielow 
upon  the  trapezium  and  trapezoides,  assumos  a  lcs.s 
oblique  p'HiMon.  In  f:rtr-i,iiion,  jirecLsoly  the  oppnsito 
motions  occur;  the  os  magriinn  retreats  at  its  lower 
extremity,  and  the  inclination  of  the  .scaphoid  is  in- 
creased. AM.Hclir/n  and  oAiliiclion,  when  suddenly 
and  forcibly  performed,  produce  slight  gliding  motions 
among  the  caq-.al  bones,  by  wliicli  the  jar  of  abrupt 
checks  i.s  cons/Jerably  diminished.    The  carpus  is  also 
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susceptible  of  u  g-eneral  movemeut,  b_v  which  its  ani 
terior  concavity  is  slightly  increased.  But  these,  ai 
the  like,  are  secondary  actions — incidental  rather  th: 
essential  functions  of  the  carpus  ;  which  appears  , 
be  organized  for  the  special,  and  primary  purpose,  ; 
affording  an  elastic  sup|)ort  to  tlie  fingers. 

2Si.  This  account  of  a  few  of  tlie  principal  motio 
of  the  carpus,  is  chiefly  derived  from  a  minute  expe 
mental  analysis  of  tlie  mechanism  of  the  lium.in  hai 
and  foot,  which  has  occupied  me,  at  intervals,  durii 
several  years  ;  and  may  furnish,  when  completed,  t^ 
material  of  a  separate  treatise.  I  shall  conclude,  for  tl 
present,  by  suggesting  a  new  classification  of  tlie  carp 
bones,  founded  on  this  analysis,  and,  as  I  believ 
more  extensively  ap|5licable,  and,  therefore,  nioi'e  con\ 
nient,  than  the  i)resent  division  into  horizontal  rows. 

2S5.  The  carpus,  considered  with  regard  to  its  in 
chaiiical  structure,  consists  of  two  lateral  portions  ;  i 
external,  smaller,  comprising  the  scaphoides,  trap 
zium,  and  trapezoides,  presenting  the  trajicio-sc 
phoid,  and  trapczoidu-srajilioid  angles,  and  sup]iortii 
tlie  first  two  metacarpal  bones  ;  an  internal,  large 
formed  by  the  five  remaining  carpal  bones,  and  su 
porting  the  three  inner  bones  of  the  metacarpal  serie 
Each  of  these  portions  is  I'urther  susceptible  of  a  hoi 
zontal  subdivision. 

The  inner  portion,  in  the  arrangement  of  whic 
the  characters  of  firmness  and  solidity  are  conspicuou 
presents  two  bones  and  a  lixed  apop/n/isix  (tlie  unciforr 
below ;  two  bones,  and  .a  mov.-jble  apopliijsis  (the  pis 
form)  uhorc. 

The  o«if)' portion,  in  the  C(Uisl  ruction  of  which  tl 
character  of  elasticity  I'redoniin.-ites,  ])rcscnls  tv 
small  bones,  of  cubical  form,  liduw ;  and  one,  of  larg' 
size,  elongated  figure,  and  a  dcnibly  obli<iue  inclinatioi 
above.  This  portion,  like  the  former,  possesses  tv 
apoplii/.-^e,'!,  the  superior  tubercular  (belonging  to  tl 
scajihoid),  the  injerior  an  unciform  ridge  (of  llie  trap 


IIETACAEPUS. 


283 


ziumt.  (These  two  portions  of  the  carpus  are  shown, 
a  htxle  separated  from  each  other,  iu  the  diagram  at 
page  27S.) 

A  precisely  analogous  difference  in  arrangement  and 
elasticity,  will  hereafter  be  shown  to  exist  between  the 
lateral  portions  of  the  tarsus  ;  so  that  this  new  divi- 
sion fumbhes  a  ready  means  of  classifying  the  cuboid 
bones,  as  well  in  the  foot  as  in  the  hand  ;  a  double 
applicabiUty  which  the  horizontal  division  cannot  be 
said  to  possess,  except  it  be  taken  in  connexion  with 
certain  transcendental  views  concerning  the  modifica- 
tion and  transposition  of  bones,  which  the  Englisli 
schools  are  not  yet  prepared  to  admit.  And  if  those 
Tiews  should  be  adopted,  the  principle  of  combining 
the  horizontal  and  longitudinal  divisions  in  one  method, 
aa  here  proposed,  will  still  have  the  advantage  of  sug- 
gesting, at  once,  the  traiisceudeiital  and  the  iiitclaiiucal 
relations  of  the  carpus. 

OF  THE  .METACAIiPCS. 

28*;.  The  meiacarpuH  presents  a  series  of  five  cylin- 
drical bones,  which  are  articulated  with  the  carpus 
aboT',-,  and  descend,  diverging  a  little,  to  support  the 
phalar/'_'(rt  hehjw.  These  bones  are  designated  nunie- 
ricaily— first,  second,  third,  fourth,  fifth,  proceeding 
from  the  radial  \/>  the  ulnar  side.  Tliey  are  all  foi-mcd 
npon  the  same  model,  with  the  exception  of  the  first, 
which  is  analogi;ijs  in  several  of  its  cliaracters  to  the 
phalan:,'f;s.  For  this  reason  the  first,  or  ox  mdamrj'i 
pold'U^  will  not  be  included  in  the  foHowiiig  general 
account  of  the  rjietacarpal  bones;  tjiit  will  Ijc  reserved 
for  separate  flescri(<lion  in  the  section  on  tljeir  differen- 
tial characters. 

COMMO.^  CFIAP.A'.TF.H.S  OF  TIIK  M KT ACA I; I' A  I.  IJONE.S. 

2S7.  f^ach  metacarpal  I'One  picHonts  for  exami- 
nation two  ixlremUici,  connected  Ijy  a  6w/y  or  elaifl. 
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238.  ExTREMTTlES.  f^uperior  or  Carpal.  This  e 
tremity  is  coiLsideriibly  expanded,  somewliat  of  a  cubi< 
form,  and  wider  behind  than  before.  It  presents  fi 
surfaces;  a  superior,  smooth  and  cartilaginous  i 
articidation  with  the  carpus:  an  avlcrior\nd  pos 
rior,  rough  and  tubercular  for  the  attachment  of  lig 
raents  ;*  and  lastly,  an  hiternal  and  an  c.vlcrnul,  p 
senting  small  articular  facets,  by  which  the  metacar]: 
bones  articulate  wiih  each  other.  Inferior  or  di;iil, 
Formed  by  an  oblong,  articular  condyle,  flattened  i 
each  side,  and  prolonged  forward,  so  that  its  antei 
posterior  exceeds  its  transverse  di.anieter.  Like  the  u 
per  extremity,  it  presents  five  surfaces  for  examinatio 
The  inferior  or  terminal  surface  is  convex  in  all  dire 
tion,?,  but  especially  from  before  back  w;ird.  It  is  wide 
and  extends  I'ur'tlier  upward,  before  than  behind.  In  tl 
recent  state,  it  is  covered  with  cartilage,  for  articul 
tion  with  the  first  phalanx  of  the  corresponding  tinge 
Each  lateral  surface  presents  a  rough  dcpnssin 
bounded  i50steriorly  by  a  sm.all  Inbcrcle.  To  th 
tubercle,  and  to  the  posterior  part  of  the  depressio; 
the  upper  extrenuty  of  a  liganientt  is  attached.  Tl 
jioslcriur  surface  is  wide  and  fl;it.  The  anterior 
rendered  slightly  concave  by  two  little  tubei'cle 
which  project  forward,  one  on  each  side,  like  dim 
nutive  condyles  ;  and  the  shallow  groove  thus  formt 
transmits  the  flexor  tendons  of  the  correspondin 
finger. 

2S9.  Body  or  Sihft.  Of  a  ]irism.-itic  Airm,  curve 
so  as  to  be  convex  from  above  downward  behind,  coi 
cave  in  the  same  direction  in  front,  and  diviilcd  b 
three  lines  into  three  surf  tees.  LlNE.s.  Avicrivi 
This  lino  commences  above  by  two  roots,  one  froi 
each  side  of  the  superior  extremity  :  becomes  roui; 
and  prmninent  as  it  descends;  ;ui(i  bifurcates  belov 
to  terminate  .-it  the  two  little  condyloid  eminences  ( 

♦  Hdi-sal  unci  p  'h!i:n-  i'nriio.ini't:\i'iiriml  I!;r,'iiiu'n(s. 
t  batonil  lifc'aiuout  uf  tlic  nu'lac:n-iici-])lialmi!,'i';il  join!. 
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the  inferior  extremity.  The  superior  and  inferior 
bifhrcation.?  of  tliis  line  enclose  small  triangular  spaces, 
which  form,  as  it  were,  vestiges  of  an  anterioi'  surface, 
and  furni.sh  a  liearing  fc^r  the  flexor  tendons,  in  their 
passage  acoss  the  palm.  It  is  on  or  near  the  anterior 
line,  a  little  above  the  mid. lie  of  the  shaft,  that  the 
meduUury  foramen  is  S'jen,  entering  the  bone  obliquely 
upicard.  (In  adult  specimens,  however,  this  aperture 
is  usually  closed  up,  and  its  place  cannot  be  discerned.) 
Inner  and  ou'er.  A  common  description  will  suffice 
for  th-se  lines.  Each  descends  from  one  side  of  the 
raperii.r  extremity,  to  the  lateral  tubercle  on  the  cor- 
resp^.ndin;-  .side  of  tfe  lower  extremity.  Smooth,  but 
anfficiently  distinct,  they  separate  the  posterior  from 
the  two  lateral  surfaces.  SuRFACE.s.  Posterior. 
Convex  from  above  downward,  and  wider  above  and 
below  than  in  tlie  middle.  Its  upper  half  is  divided, 
by  a  longitudinal  ridge,  into  two  narrow  jjortions. 
This  ridge  bifurcates  at  the  middle  of  the  bone,  and  its 
branche.s  run  to  the  lateral  tubercles  of  the  lower  ex- 
tremity. Thus  the  po.sterior  .surface  is  divided  into 
three  portions  ;  two  .*'.',/>'!) /O/-,  directed  laterally,  of  trian- 
gular form  (with  the  apex  downward),  giving  attach- 
ment to  rnuHcle.s:*  one  iujerior,  and  more  extensive, 
alao  of  triangular  figure  (but  with  the  apex  aljove), 
flat,  directed  backward,  and  covered  by  the  tendons 
which  extend  the  fingers.  L'llr.ral.  Tliese  surfaces 
are  .separated  from  each  other  by  the  anterior  line. 
They  are  slightly  concave  from  above  downward,  and 
convex  in  the  oj>posite  direction.  They  correspond  to 
the  '.''''/-o^^^o)/..}  Hp'i.c.ii  which  exist  between  the  shafts 
of  the  metacarpal  bones,  antl  they  give  attachment  to 
the  inu.aclea  which  t  lose  space.s  contain,  f 

2&0.  .STf'.Cf'Ti.iiK.  Tiie  metacarpal  bon'^s  li.-ive 
already  been  stat'jd  tobelorjglo  the  class  of  cylindriciil 

long  bones  ;  we  have  here  to  add,  that  they  present 


*  Oorjal  int -r  /  s- i. 


t  Iiiloro.isi'i. 
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the  interior  conformation  common  to  tiiat  class;  a 
account  of  wliicli  will  be  found  a]jpenile(l  to  the  Ji 
scriplion  of  the  liunieriis.  (248)  Development,  T1 
four  metacarpal  hones  to  which  the  above  gener: 
de.scrii)tion  exclusively  applies,  are  developed  by  tn 
points  each  ;  one  for  the  shaft,  and  one  for  the  low( 
extremity.  The  metacarpal  bone  of  the  thundj  has 
peculiar  development,  winch  will  be  mentioned  anion 
its  differential  characters.  Articulations.  Wit 
the  carpal  bone'^,  and  with  each  other,  above;  wit 
the  phalanges  below. 

Of  THE  DIFFERENTIAL  CllARACTEKS  OF  THE  JIETA- 
CAUPAL  BOXES. 

OF  THE  FIRST  MKTACAlirAL  BOXE,   OR  OS  METACARI 
i'OLLRlS. 

291.  This  is  the  shortest  and  widest  of  the  njeta 
car]ial  bones.  It  is  ]il,'i,ced  on  a  pl.ine  anterior  to  tba 
of  the  other  four  :  and  it  is  so  turned,  that  its  anteriu 
suri'ace  looks  somewhat  inward  toward  them.  .More 
over,  it  diverges  li-om  its  cai]ial  joint  more  than  an 
other  bone  of  the  series  ;  whence  the  gre.at  width. 
triangular  form.ol  the  interosseous  space  iK'tween  thi 
and  the  secoml  nu'tac:ir]).-il  bone. 

292.  EXTREMITIFS.  Si,jin-ii:i:  Is  most  extensiv. 
in  the  transverse  diameler.  Its  i-nrjiii/  niiiriilatiih 
surface  is  reniarU.ably  our\eil.  being  concave  from  be 
liiiid  forward,  .and  convex  from  side  to  side,  to  cor 
respond  with  the  lowei- surface  of  the  trapezium,  upoi 
■which  it  enjoys  conside?-able  variety  .■nid  extent  o 
motion.  Its  hilifii/  surf  ICS  .are  disi  inguislied  by  tin 
alisence  of  articnl.'ir  f.ic(  Is  (for  this  bono  articulate: 
with  no  <ither  of  its  sei  ies)  ;  (he  nii/i  r  pi-esents  a  rougl 
tidjercle  bir  the  atlaclimeut  ol'a  muscle.*    The  iniUriv. 
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and  posterior  surfaces  appertain  to  the  prolongations 
of  Lone  which  ascend  before  and  behind,  from  this 
extremity,  to  embrace  the  trapezium.  These  two  pro- 
cesses deserve  attention.  The  anterior  is  long  and 
thin  ;  the  posterior  is  the  shorter,  thicker,  and  appa- 
rently the  stronger  of  the  two.  Inferior.  This  ex- 
tremity differs  in  several  respects,  from  the  cor- 
responding portion  of  the  other  metacarpal  bones.  It 
is  niore  extensive  from  side  to  side,  than  from  before 
bacliward  :  its  terminal  surface  is  less  convex  especially' 
in  the  transverse  direction  :  and  prolonged  upward  in 
front  to  form  two  little  articular  condyles,  one  on  each 
side,  which  correspond  to  the  two  sesamoid  bones  of 
the  thumb. 

2'j-j.  Shaft.  The  great  width  and  the  oblique  posi- 
tion of  the  shaft  of  this  bone  have  already  been  noticed. 
Its  anterior  liite  gives  attachment  to  a  muscle,*  and 
13  les.a  di.stinctly  marked  than  the  lateral  lines,  each  of 
which  al.so  attaches  a  muscle. f  The  posterior  surface 
is  wide,  and  destitute  of  the  bifurcated  ridge  wluch 
the  other  metacarpal  bones  here  pre.sent. 

204.  Devki.oe'.\ie.\t.  This  bone  is  developed  by 
two  ossific  points  ;  one  for  the  shaft,  the  other  for 
one  of  the  extrernilies.  But,  whereas  in  all  the  rest 
of  the  .series,  it  is  the  lower  extremity  which  ossifies 
separately,  in  this  bone,  on  the  contraiy,  the  exti'a 
point  occurs  in  the  upper  extremity  ;  a  character  tend- 
ing lnH  we  shall  presently  find)  to  assimilate  this  bone 
to  the  phalanges.  Of  the  remaining  metacarpal  bones, 
the  third  is  the  longest.  The  second,  fourth,  and  fifth, 
diminish  in  length  in  the  order  of  enuinera' inn.  (The 
first,  as  we  have  already  olj.served,  is  the  sh<irtitst  ;ind 
thickest  of  tlie  series.)  They  are  further  distiiiginshed 
hy  peculiarities  of  form,  almost  exclusively  cmdincd 
to  their  upyrf;r  extremities. 

'  FI<>Tr,r  hrpvia  |y,lliH-<. 

t  The  irittm.-il  .itt!u;h<.-3  the  alj<iiictor  iii'li'/is,  ari'l  the  cxIorniLl, 
the  oj,pr,n(^3  p<)lli(n.s. 
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OP  THE  SECOND  METACARPAL  BONE,  OR 
OS  METAC'AHPI  INDICIS. 

295.  This  is  the  longest  bone  of  the  series.  Its 
carpal  extremily  is  prolonged  upward  internally,  and 
presents  hefore  and  beliind,  rough  muscular  impres- 
sions.* Its  terminal  surface  is  divided  into  three 
parts  ;  of  which  the  middle  is  by  far  the  largest,  con- 
cave from  side  to  side,  and  slightly  convex  from  before 
backward,  for  articulation  with  the  trapezoid  bone  ; 
the  oalcr  is  a  flat  quadrilateral  Facet,  directed  upward, 
outward,  and  forwanl,  for  articulation  with  the 
trapezium  ;  the  inner  is  a  narrow  surface,  directed 
upward  and  inward,  for  articulation  with  the  os 
nuignum.  Inlcriiall//,  tliis  extremity  articulates  by 
two  flat  facets,  placed  one  before  the  other,  with 
corresponding  surfaces  on  tlie  third  metacarpal  bone. 

or  THE  THIRD  METACARPAL  BONE. 

2f)G.  Upper  extremity.  Presents,  at  its  external 
and  posterior  part,  a  strong  pyramidal  eminence, 
which,  in  the  articulated  hand,  is  seen  extending 
upward  behind  the  os  m.agnum.  The  carpal  articu- 
lating surface  is  coucare  behind,  .and  convex  in  front. 
It  corresponds  to  the  middle  of  the  three  divisions 
of  the  inferior  surfice  of  the  os  magnum.  Each 
lateral  surface  of  this  extremity  ]iresents  two  little 
articular  facets  (which  are  sometimes  united  so  as 
to  fu-in  a  single  surface)  for  articulation  with  similar 
facets  on  tlie  adjacent  met.acar]ial  bones.  Its  posterior 
surface  is  marked  with  a  small  tubercle,  which  indi- 
cates the  attachment  of  a  muscle.* 

*  For  tlip  lli'xcir  {':n\n  i-;iili:ilis  in  frunt,  the  extensor  car]'i 
r;uliulis  lon^^inr  l>ehiinl. 
t  llxteiitiur  earpi  radi:Jis  Ijreviur. 
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OF  THE  FOURTH  METACARPAL  BONE. 

■J,'7.  Upper  extremity.     The  terminal  surface  is 
Jed  into  two  piirts  ;  an  interna/.,  large,  slightly 
vex  from  before  backward,  plane  transversely,  and 
.  .:cala,ted  with  the  unciform  bone  ;  an  external,  very 
■small,  fiat,  situated  posteriorly,  and  articulated  with 
;the  03  magnum.    Its  outer  surface  presents  two  oval 
■facets,  separated  by  a  deep  groove,  and  articulated  to 
;the  corresponding  facets  on  the  third  metacarpal  bone. 
[Its  inner  aspect  presents  a  narrow,  concave,  articular 
•surface,  which  unites  with  a  similar  one  on  the  fifth 
I  metacarpal  bone. 

OF  THE  FIFTH  METACARPAL  BOXE. 

•203.  Upper  extremity.  Presents  a  terminal  mr- 
face,  convex  from  before  backward,  slightly  concave 
:  from  side  to  side,  and  directed  a  little  outward,  to 
articulate  with  the  unciform  bone  ;  an  outer  surface, 
marrow,  .^li-^'htly  convex,  and  articulated  with  the 
t  fourtii  metacarpal  houe  ;  an  inner  surface,  marked  with 
a  rou^h  tubercle,  for  the  attachment  of  a  muscle.* 

2i/J.  Body.    Is  remarkable  for  its  posterior  surfacp, 
■  which,  instead  of  the  usual  longitudinal  bifurcated 
■ridge,  presents  a  simple  o'jlir/ae  Hue,  running  diago- 
nalTv,  from  the  inner  side  of  the  upper  extremity,  to 
the  outer  side  of  the  lower.    It  is  thus  divided  into 
two  part^,   of  which   the  outer  is  concave,  for  the 
;  attachment  of  a  muscle  ;t  while  tlie  imier  (also  the 
inferior,  and  the  more  ext<;nsivc  of  the  two)  is  smooth, 
flat,  and  covered  by  tendrjns.^ 

OF  THF,  METACARPU.H  I.V  Cy.SKKM,. 
300.  The  metacarpus,  viewed  collectively,  coiisli- 
tntes  a  region  of  qu  id rd.-i tend  f  nii,  wider  below  Ihini 
above,  convex  on  the  dorsal,  coticave  on  the  paluKir 
•  Kxt<jT)3or  carrii  ulnari^.         +  fonrlli  rlorsal  inteross.  oiis. 
%  Kxtfii.-fors  of  th<:  little  lin«<T. 
U 
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aspect.  Its  MECHANISM  may  be  considered  under  two 
heads  ;  first,  the  rehitions  of  the  metacarpus  to  tlie 
carpus,  or  the  carpo-meUicarpal  aiiicidalions ;  second, 
the  mutual  relations  of  its  several  bones  to  each  other, 
or  the  intermetacarpal  articidations. 

301.  The  carpo-metacarjHil  joints  are  formed,  gene- 
rally speakincr,  by  the  contact  of  slightly- curved  sur- 
faces, suaceplible  only  of  very  limited  gliding  motions 
on  each  other.  But  the  articulation  between  the 
trapezium  and  the  metacarpal  bone  of  the  thumb,  is 
distinguished  from  tlie  rest,  as  well  by  the  peculiarity 
of  its  form,  as  by  its  superior  mobility.  Its  articu- 
lating surfaces  are  alternately  c"nvex  and  concave,  in 
opposite  directions,  so  as  mutually  to  embrace  and  re- 
ceive each  other  ;  exemplifying  a  kind  of  joint  which 
occurs  in  several  parts  of  the  skeleton,  and  may,  per- 
haps, be  conveniently  distinguished  by  the  name  of 
reciprocal  cnarlhrosis.  Like  the  radio- carpal  articula- 
tions, this  joint  possesses,  in  a  limited  degree,  .all 
the  motions  of  an  ordinary  enarthrosis,  excejit  rota- 
tion ;  which  is  obviously  prevented  liy  the  configura- 
tion of  the  opposed  surfaces.  To  tlie  diversified 
motions  of  this  joint,  the  great  mobility  of  the  tliumb, 
and  its  power  of  opposition  to  the  fingers  (an  action 
characteristic  of  the  liand),  are,  in  a  great  measure,  to 
be  ascribed. 

Of  the  rem.aining  carpo-metacarpal  articulations, 
two  only  are  remarkal)le.  The  sccoml  jircionts  a 
recess,  formed  by  the  trapezium,  trapezoides,  and 
magnum,  into  which  the  nietaearpal  bone  of  the  index 
finger  is  received,  and  by  which  it  is  very  firmly  niain- 
t.iined  in  its  position.  The, ;;'/>/(  resembles  the  first  in 
the  double  curvature  of  its  articulating  surfaces  :  and 
its  motion.s,  though  far  more  limited  in  degree,  are  of 
the  same  kind. 

yU".i.  The  ifilcriiiclararjial  joliitx  are  formed  merely 
by  the  meeting  of  Mat,  lateral  facets,  on  the  upi)er 
extremities  of  llic  mctacaj-pal  bones;  they  are  spcei- 
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n=  of  the  simplest  form  of  arthrudia  or  glkUiuj 
'  ;  and  their  motions,  being  speedily  ohecked  by 
neif;hbouring  ligaments,  are  neither  extensive  nor 
.  irtant. 

OF  THE  FINGERS. 

303.  The  fingers  are  five  jointed  columns,  of  a  co- 
lical  form,  articulated  by  their  bases  to  the  meta- 
;arpal  bones,  and  free  in  the  rest  of  their  extent. 
Each  finger  consists  of  three  lAalange.a,  distinguished 
Vom  each  other,  as  first,  second,  and  third,  or  meki- 
■ai-jjcd,  Middle,  and  lenninal.  The  only  exception  to 
;his  rule  occurs  in  the  thumb  ;  in  which  the  middle 
^'halanx  is  deficient,  and  the  first  articulates  immedi- 
i.r.r:ly  with  the  third  ;  wherefore,  viewed  collectively, 
the  fingers  present  a  series  of  fourteen  plaUanrjes,  dis- 
posed in  three  horizontal  rows,  of  which  the  first  and 
third  i.'ontain  five  bones  each,  the  second  only  four. 
Tiie  phalanges  of  each  row  resemble  one  another,  and 
iiff.^r  '"rorn  those  of  the  two  other  rows.  However, 
neith';r  the  difference  nor  the  resemblance  is  so  abao- 
lut*;,  but  lliat  there  remain,  on  the  one  hand,  certain 
characters  common  to  the  whole  series  of  phalanges, 
.and,  on  the  other,  means  of  identifying,  among  its 
fellows,  each  individual  member  of  either  row.  We 
have,  therefore,  to  consider,  in  the  first  place,  the 
characters  of  the  phalanges  in  general  ;  secondly,  the 
characters  peculiar  to  the  l)ories  td' the' first,  second,  and 
third  rows  respectively  ;  and  lastly,  the  means  of  dis- 
tinguishing, and  ranging  in  right  order,  the  particular 
bones  of  each  row. 

CflAf'.A'TKCS  CO.\f\rO.V  TO  Af.l,  TIIK   fl(  A  l,A  NG  KS. 

30  1.  The  ptialanges  are  bones  of  the  cl.ass  called 
cylindrical  ;  and  th-'^y,  conse<piently,  present  lor  exa- 
mination, a  't'l'l.il,  or  x/"//',  a;id  two  i:rlri:.iiiilii.i. 

30,0.  Tlie  ij-hiiniii'-s  are  more  e.xtensive  in  Ih" 
transverse  tharj  in  the  antero- posterior  diameter,  con- 
U  2 
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vex  behinfl,  sliglitly  concave  in  front,  rough  and 
tubercular  on  eacli  side.  Tlie  sujxi-ior  extremity 
exceeds  the  iiifcriur  in  size  ;  it  is  of  a  somewhat  cubi- 
cal form,  and  presents  a  concave  terminal  articulating 
surface,  adapted  to  the  convex  extremity  of  the  bone 
above.  The  ivferior  extrfnuty,  being  articular  in 
the  two  upper  rows,  non-articulai'  in  t!ie  third,  is  not 
susceptible  of  a  general  description.  The  shaft  tapers, 
more  or  less,  from  above  do\vn\v:inl,  and  is  curved 
upon  itself  in  the  direction  of  its  lengtli,  so  as  to  bo 
convex  posteriorly,  concave  in  front.  It  presents  an 
mUeriiir  and  a  pmsta-iur  surface,  separated  by  two 
laleni/.  burdcrs.  Its  surfaces  are  sniool  h  ;  the  poster i or 
is  convex  in  both  directions,  and  in  relation  with  the 
extensor  tendons  :  the  itiitcriur  is  concave  longitu- 
dinally, in  general  .'dso  slightly  hollowed  from  side  to 
side,  and  covered  by  the  flexor  tenilons.  Its  sides 
are  rounded  and  prominent,  ibr  the  attachment  of 
ligaments.*  The  latcnit  borders  are  sharp  and  rough  : 
they  conmience  superiorly  at  the  anterior  corners  of 
the  cuboid  upper  extremity  ;  converge  as  they  descend, 
in  consequence  of  the  tapering  form  of  the  bone  ;  and 
tenninate,  below,  at  the  sides  of  the  inferior  extremity. 

CHAllACTEnS  DLSTINin-ISIlINii   THE  rilALANGES  OF 

]  A(  :i  now. 

30(3.  FiR.ST  I'.ow.  The  ]ilial;inges  of  this  row  are 
the  longest  and  Largest  of  the  series.  Their  upper 
e.itrniiili/  is  hollowed  .Hbovr  by  :i  shallow  articular  con- 
cavity, which  receives  the  head  of  tlu:  corresiiiniding 
metar.arp.'il  bone.  This  depression,  bring  of  an  oval 
fiiMii,  with  its  long  di:imcler  from  side  to  side,  is  insuf- 
ticient  of  itself  to  cover  the  head  of  the  niet:ic:irp:d 
bone,  which  is  nmre  exlensi\ein  Ibr  .int.  io  posienor 
tli.'iu  in  the  transverse  di:imeler.  i'.ut,  in  the  rei'eilt 
subject,  a  glenoid  ligameni,,  of  dense  Hbrous  texture, 
*  ].:ilrr;il  li^-:uiH'iits. 
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is  attached  to  the  anterior  border  of  this  extremity, 
and  prolongs  the  cavity  upward  and  forward,  supplying 
that  portion  of  the  socket  in  which  the  phalanx  itself 
13  deficient.  A  tendon  is  attached  to  each  lateral  sur- 
face, and  another  (occasionally)  to  the  posterior  aspect, 
of  this  extren^ity.*  The  lowei-  extreniity  is  terminated 
by  a  smooth,  trochlear  surface,  which  presents  two 
lateral  convexities,  separ  ated  by  a  wide,  shallow  groove. 
Ihis  surface  is  prolonged  further  upward,  its  width  is 
•-•reater,  and  its  convexities  are  niore  prominent,  before 
tuan  behind.  The  sides  of  tlie  lower  extremity  present 
roughened  depressions  for  the  attachment  of  liga- 
ment.s.t  The  s/ioft,  in  this,  and  in  the  following  row, 
ha-i  the  appearance  of  a  cylinder,  of  which  the  anterior 
half  lia-s  been  removed  by  a  longitudinal  section,  and 
trie  remaining  poi-tion  curved  a  little  on  itself,  and 
.'flightly'grooved  from  above  downwaixl  in  front.  Tlie 
■'Mijnriuf  and  hordtrs  are  accurately  represented  by  the 
foregoing  general  description.  The  borders  give  at- 
tachment to  the  fibrous  sheaths  in  which  the  flexor 
tendons  run. 

:;07.  .Skco.vd  now.  The  phalanges  of  this  row  are 
iriterrnediate  in  siz<;,  as  in  position,  between  tliose  of 
tlie  fir?t  and  third.  They  are  distinguished  from  the 
rormer  by  the  articular  surface  of  the  upjier  e.\tremity, 
which  presents  two  lateral  depressions,  separated  by  a 
<mooth  ridge,  anrl  corresponding  to  iho  little  condyles 
■^f  the  ph;danx  above.  In  rjtlier  respects  their  con- 
i^uration  exactly  resembles  that  of  the  preceding  row.  ' 
['hey  give  attachment  each  to  two  tendons.^ 

*  The  l.itfral  ■mTUvi:^  wivi,-  iniirrt.ion  to  tlir:  in(<fr'/s»fi ;  llio  po«- 
''':J  «i;rr:<<;  Mt.chi-t,  in  tint  fljiirnli,  tli','  t:\lvwiiT  jiritiii  iutfr- 

Wiii  pollicis,  atnl  'K  i  .-i.^ir.n.illy,  in  the  ri'i-i.-iiniiii.'  linr/crs,  liillc 
slifw  ffiveri  (itn.y  thi:  t<-ri<l')riM  f>f  tlic  cxtfinor  coiiiimiliiH  ilix-ilnrnti]. 
t  l,at<>ral  liifiimcnti. 

*  l!y  tholr  r()'i:.'ti  ]  ir<T:iI  hfir'lorH  to  n  liifiir'.'-iti"!  ('■iiMmi  .if  llin 
lexf.r 'li/ii(,r  irn  •iirliliii.ii  ijiTf/.ralu< ;  l.v  tli'- |n>- l''vi"r  .f  irr"''- of 
he  tip;,.T  cT'riTr.ity  lii-  rni'lillc  r.ftrn-  llin-i-  ••lip-i,  iiii'i  wlii'h 
•ach  tendon  ot  the-  tjt'jiisor  lyjinrnuni.H  diifiloruiii  (Jivi'ifs. 
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308.  THlliD  now.  These  little  bone.s,  which  sustain 
the  iiails  behind,  and  tlie  sensitive  pidp  of  the  finaers 
in  fi-ont,  are  immediately  recoonised  by  tlieir  small 
size,  the  vapidly-tapering  form  of  the  shaft,  and  the 
peculiar  character  of  the  non-articular  lower  extremity, 
winch  presents,  anteriorly,  a  convex  roughened  surface, 
of  a  semilunar  or  horse-shoe  figure,  Ijounded  interiorly 
by  a  serrated,  semicircular  margin,  that  separates  it 
from  the  posterior  aspect,  and  constitutes  the  tip,  or 
Iree  termination,  of  the  bone.  The  ends  of  this  semi- 
lunar surface  are  directed  upward,  arid  I  have  some- 
times oljserved  them  prolonged,  in  the  form  of  little 
conical  jirocesses,  about  a  line  long,  with  free  pointed 
extremities.  The  upper  oircmlti/  of  this  iihalanx  is 
very  large  in  proportion  to  the  lower  ;  its  eii-cumfer- 
ence  is  lemarkably  tubercular,  and  presents  in  front 
and  behind,  rough  tendinous  impressions.*  Its  Kupc- 
nor  svi-facc  is  an  exact  repetition  of  the  corresponding, 
articular  aspect  in  the  phalanges  of  the  second  row. 


MEANS  OF  DTSTINGUISniXO  THE  rARTIClLAR 
I'llAEANGKS  OF  EACH  ROW. 

309.  The  phal.-ingcs  of  each  row  exactly  resemble 
one  another  in^  iorm.  and  would  be  indistinguishable 
but  lor  their  dill'ereuce  in  size.  Their  dinieiisions  are 
lirojioi'tionate  to  those  of  the  lingers  to  which  they 
belong.  Thus,  as  the  middle  finger  is  tJie  longest  of 
.  the  fingers,  so  its  phalanges  arc  respectively  tlie  longest 
bones  of  the  three  ro\\  s."  The  ring  fiimoi;  fore  finger, 
httle  finger,  and  tlinmb,  follow  ^lio 'middle  finger, 
diminishing  in  length  in  the  order  of  enumeration. 

*  In  llio  llmnil..  Ilu'  .•iiil,'ri,,r  sin-l-ur  ot  lliis  plKilims  L'ivcs 
alliiulniu'iil  111  ilu'  lli'Mir  liiii|,-iis  polliixs;  ihi'  pnsiiTior.  to  tin-  os- 
Iciisiir  si'i'iiiuli  iiiloninilii  piilliris.  In  llu'  iilluT  timrcrs.  tlic  ;mtc- 
riDV  siirliiiT  [.'ivf.i  iiisi  rlii.n  In  :i  leiiilnn  nf  tlu' llcxor  ilidlnrum 
imiriiiulus  iHTtiinuis;  till'  innliTiiii-,  In  ii  mmjiiiiu'il  slip  Innni'il  by 
llu'  Iwii  liitrnil  nrilu'  llin  i' pnrliiiii-iiniinvhi'i'h  eiK'li  lenilnii  nt'llic 
exli'iisor  ili(,'i!nniiii  roiimiunis  ili\  iilus. 
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-  The  comparative  width  and  thickness  of  the  fingers  is 
:    represented  by  the  same  order,  except  that  the  ring- 

■  finger  and  fore  finger  change  places,  and  that  the 
,  thurob  stands  first  instead  of  last — its  phalano-es  being 
.    at  once  the  sliortest  and  tlie  stoutest  of  the  series. 

Thus,  then,  the  phalanges  of  each  row  are  only 

-  kn  own  from  one  another  by  their  relative  dimensions; 
•  and  a  comparison  of  the  whole  row  is  necessary  for  the 
.    identification  of  either  one. 

ylO.  In  the  recent  subject,  several  phalanges  are 

.    distinguished  by  the  possession  of  special  motors. 

;  Such  are  the  phalanges  of  the  thumb,  of  the  index- 
finger,  and  of  the  little  finger.  * 

•511.  Structure.  The  internal  conformation  of  the 
ph.ilange3  resembles  that  of  the  cylindrical  bones  in 

.  general.  (248)  Development.  Each  phalanx  is  de- 
veloped by  two  points  of  ossification,  one  for  the  body 

.  and  lower  extremity,  the  other  for  the  upper  extremity. 
The  first  appears  early  in  fretal  life,  the  second  not 
until  several  years  after  birth.  The  tvyo  separately- 
developed  portions  unite  Ijetween  the  eighteenth  and 
twentieth  year.  Articulations.  The  first  phalanx 
of  each  finger  articulates  with  the  corresponding  ineta- 

;  carpal  bones,  the  second  and  tliird  articulate  each  with 
its  predecessor. 

312.  Mechani.sm.  The  mechanism  of  the  fingers 
is  simple.  The  ■fn.ij.'irjir [nt- jilnilii.wjfjd  joints  are  enar- 
throies,  capable  of  flexion,  extension,  aliducti<iii,  ad- 

.  diietion,  circumduction,  and,  in  a  veiy  iiiiiiled  degree, 
of  ro'ati'jn.     Fl.i:.rii,ii,  may  be  continued  till  the  articn- 

*  Tht;  f  jttnsor  [jrirni  and  s'.-'  iinili  inti  nioilii  iiollici^i,  iiimI  llic 
•I  flff,r  loriifii-i  [/ollicirt,  arc  »tt;i<-hi-(l  to  llie  |ilr]|;iiii,"'<  nt'tlii'  lliiinili, 
at  point,)  already  in'li'-atcd ;  iiti'l  Irt'sirli'x  tlicsc,  llic  lli'xnr  lirr-vin, 
al,<lii(  tor,  and  .vfducti.r  [Killicij,  nvf  iii-<Tli'd  into  llic  ni.|jit  cxlrc- 
rnity  ..I'  its  first  ptialanx.  The  'mi\ix  and  litfN-  lini."T  ]ki.ih<-»«, 
f^ai  h  of  fhcm,  a  spi.-i  ial  <;5li-ns<)r,  wlii<  li  iinili'S  its  li'ndnn  I"  lliat 
of  tho  rornmon  '^tf-Tiaor ;  and  thn  littl<-  fini."T  is  riiniii'li''d  also 
with  a  short  fltjtor.  an'l  a  short  adductor,  attjujtu'd  to  lh<'  Hiipirrior 
extremity  of  its  first  phalanx. 
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lilting  bones  form  a  riglit  angle  with  each  other;  cxlen- 
sion  can  be  carried  only  a  few  degrees  be3-ond  the 
right  line;  abduction  and  adduction  are  intermediate 
in  point  of  freedom  between  flexion  and  extension  ; 
the  scope  of  circumduction  may  be  inferred  from  that 
of  its  constituent  motions;  rotation  is  very  obscure 
and  limited.  The  interphalangeal  joints  are  of  the 
class  called  ginglynioid  ;  they  enjoy  hinge-like  motion 
in  a  single  plane,  flexion  to  a"  right  angle,  extension  to 
a  right  line.  Their  motion  is  steadied,  and  their  lia- 
biUty  to  dislocation  diminished,  by  the  reception  of  a 
central  ridge  on  the  lower  surface  into  a  corresponding 
groove  of  the  upper  ;  and  of  two  lateral  convexities  of 
the  upper,  into  depressions  of  similar  fonn  and  dimen- 
sions, hollowed  on  the  lower. 

OF  THE  HAND  IN  GENEIiAL. 

813.  The  functions  of  the  hand,  though  for  the  most 
part  matters ^of  common  experience,  assume  a  new 
interest  when  considered  in  connexion  with  its  ana- 
tomical structure.  Their  number  and  variety,  con- 
trasted with  the  simplicity  of  tlie  niechanisni  by  which 
they  are  performed,  illustrate  the  characteristic  ten- 
dency of  Nature  to  produce,  by  the  simplest  possible 
mean.s,  the  most  numerous  and  diversified  jiossible 
results.  Guided  by  this  general  trutli,  and  bearing  in 
nnnd  the  foregoing  an.-itoniical  descriptions,  let"  us 
review  some  of  the  ordin.-iry  actions  of  tlie  hand. 
Compare,  for  instance,  the  light  and  gently- varied 
compression  with  wliicli  it  confines  a  fluttering  bird, 
to  the  firm  and  unrel.-ixing  hold  witli  which  it  grasps  a 
warlike  weapon,  or  wields  some  heavy  tool.  Consider 
the  swiftness  of  its  movements  in  following  a  speaker 
with  the  pen;  their  variety  in  loosening  a  tangled 
knot ;  their  nicety  and  precision  in  p.assi^ig  a  thread 
through  tlie  eye  of  a  needle.  How  slcadily  it  guides 
the  edge  of  the  scalpel  in  a  critical  operation  of  sur- 
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gerr :  with  what  singular  truth  it  shapes  the  course  of 
the  schoolboy's  marble,  or  adjusts  his  arrow  to  its 
mark  '.  Nor  are  these  the  most  wonderful  of  its  per- 
foriDances.  Trained  to  the  juggler's  sleight,  its  joints 
become  yet  nimbler  and  more  pliant.  Its  evolutions, 
in  the  practice  of  several  mechanical  arts,  are  swifter 
than  the  eye  can  follow,  of  unerring  regularity,  inde- 
pendent of  the  guidance  of  vision,  and  productive  of 
the  most  surprising  results.  In  the  nuisiciiin,  the 
statuary,  the  painter,  it  becomes  the  minister  of  more 
subtle  volitions,  and  a  higher  instinct ;  in  them,  ac- 
cordingly, it  acquires  still  greater  freedom  and  fluency 
of  motion,  a  yet  more  exquisite  refinement  and  iidelity 
(A  touch.  In  the  orator  it  assumes  a  new  character, 
and  functions  of  an  entirely  different  order.  For  him, 
it  is  a  powerful  organ  of  expression,  an  indispensable 
auxiliary  to  speech.  Accompanying,  with  significant 
gestures,  the  thoughts  and  emotions  of  the  mind,  it 
becomes  the  visible  exponent  of  its  secret  workings — 
the  tODfjue,  30  to  speak,  of  a  language^ommon  to  all 
mankind.  iJring  together  the  wandenng  Arab — the 
r>;d  warrior  of  the  American  forests — the  feathered 
barbarian  of  Africa — the  civilized  E\iropean.  Which 
of  them  will  mistake  the  meaning  of  a  hand,  clenched 
in  anger,  or  shaken  in  defiance  ;  stretched  abroad  in 
the  attitude  of  command,  or  raised  to  heaven  in  solemn 
attestation  ;  waved  trium|)hantiy  above  the  head,  or 
pointing  the  finger  of  scorn  ;  beckoning,  to  summon 
attendance;  baning  the  lips,  to  enjoin  silence;  calmly 
extended  in  benediction  ;  Hunj.' wildly  forth  in  despair; 
covering  the  face  in  shame  ;  wrung  in  the  bitterness  of 
grief;  spread,  sliuddering,  in  liotTor ;  folded  trantpiilly 
in  the  act  of  prayer  ?  Our  limits  forbid  us  to  pursue 
this  subject,  or  to  multiply  illustrations.  ^V'e  will 
select,  for  f>ur  concluding  exarnjilo,  a  function  of  tlio 
hand,  which  stands  in  strring  contrast  to  all  that  have 
gone  b"fore,  and  furnishes  a  new  proof  of  the  r'  lnark- 
able  trr.iiifi/.iiij  rif  its  [lowers.    This  deliciite  org;:ii — 
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capable,  as  we  have  seen,  of  moving  wiih  the  speed 
and  pi-ecision  of  clockwoi-k — may  iie  donbleil  to  form  a 
weapon  of  offence,  and  employed,  in  the  manner  of  a 
bludgeon,  to  give  liea\y  Ijlows,  or  to  repel  the  strokes 
of  an  assailant.  These  violent  concussions  it  sustains 
uninjured;  eluding  their  force  by  its  elasticity;  and 
returning,  with  unimpaired  activity,  to  the  operations 
of  the  lathe  ur  tlie  loom. 

OF  THE  LOWER  EXTREMITY. 

314.  AVe  have  already  had  occasion  to  observe,  that 
in  the  lateral  segments  of  the  lower  jaw,  the  prehensile 
appendages  of  the  tliorax,  and  the  pair  of  limbs  at- 
tached to  the  pelvis,  tlie  transcendental  anatomists 
trace  the  threefold  repetition  of  a  common  type,  sub- 
ject to  such  modifications  of  size  and  form  as  are  ne- 
cessary to  fit  it,  in  each  instance,  for  the  performance 
of  special  functions.  These  analogies  are  overlooked, 
or  denied,  by  ijescriptive  anatomists,  so  far  as  tlie  j.aw 
is  concerned;  but  the  similarity  between  the  thoracic 
and  pelvic  extremities,  is  so  st'riking,  that  their  rela- 
tion to  a  common  standard  is  now  univei-sally  re- 
cognised. Thus  tlie  Ihii/li,  leg,  and  fuut,  in  the  inferior 
extremity,  corres]iond  to  tlie  arm.  fare-arm,  ami  hand, 
ill  the  superior;  while  the  hannvh,  articulating  with 
the  tlii;/!i,  is  strictly  analogous  to  the  ,v/(»»/(/(r" which 
supports  the  «)•/»..  And,  as  the  regions  of  each  limb 
have  their  respective  analogies  in  the  otiier,  so  have 
also  the  subdivisions  of  eacli  region— so  have  the  bones 
of  each  subdivision — so  have  even  the  ])riiici|)al  lines 
and  iirocesses  of  each  separate  bone.  So  far  as  tlie 
admission  of  descriptive  anatomists  extends,  the  con- 
sideration of  these  analogies  falls  within  the  plan  of 
the  ]iresent  treatise.  A  cnniparative  review  of  the 
thoracic  and  pelvic  exlremilies  will,  accordingly,  be 
found  in  the  concluding  section  of  this  cha]itcr. 
Meanwhile  wo  shall  proceed  to  describe,  in  succession, 
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tae  three  regions  enumerated  above  ;  viz.,  the  tldgh, 
the  ley.  and  the  foot ;  referring  the  student  to  the 
fourth  chapter  (192 — 200);  for  a  description  of  the 
li'xunch,  and  for  an  account  of  its  true  rekitions. 

OF  THE  THIGH. 

Sl.j.  The  ihl'jli  is  formed  by  a  single  bone,  called 
tlie  fcrau.!'. 

OF  THE  FEMUR. 

51 6.  Transmitting  the  entire  weight  of  the  trunk 
from  the  haunch  to  the  tibia,  this  bone  is  the  largest, 
heaviest,  and  strongest,  not  only  of  the  limb  to  which 
it  belongs,  but  of  the  wjjole  skeleton.  It  presents  a 
general  curvature  in  the  longitudinal  direction,  render- 
ing it  convex  in  front,  concave  on  the  opposite  aspect. 
In  the  natural  position  it  inclines  from  above  down- 
ward and  inward,  approaching  its  fellow  at  the  lower 
extremity,  but  being  .separated  from  il«  above,  by  the 
whole  width  of  the  true  pelvis.  This  inclination  is  in- 
creased by  the  conformation  of  the  KU|ierirjr  extremity, 
which  presents  an  elongated  neck,  intervenijig  obliquely 
lietween  tlje  h<:ad  and  the  shaft,  so  as  to  tlirow  the 
summit  of  the  latter  still  farther  outv^-aid  from  the 
n.edi-m  line.  The  student  should  regard  the  l)one  in  an 
articulated  skeleton,  so  as  to  acquire  a  geueral  notion 
of  its  form  arid  jiositlor],  before  proceeiiing  to  the  sepa- 
rate examination  of  its  f:xtmiuti.en  and  aliufl. 

51 7.  Hr.PKlUOl'.  KXTI'.KMITV.  Presents  for  examina- 
tion a  I'f.'i'l,  a  nfd-.  two  IrOfkanUr^,  the  ijrratir 
and  the  mi'dlcr  ;  a  line  connecting  tlic  troclianters, 
called  the  inJ'.rtr'i'-liiinliu-i':  l.ini'  :  an  i  mirjence  which 
may  be  rlenoininated  the  i  uhirrh;  <,(  iIik  jciinif  ;  arjd  a 
ri<i:,'e,  wliich,  from  if-i  wiridiur,'  course,  I  propose  to 
designate  the  *ji'iT<d  VinfiiJ  llu:  fiumi.r.  Tlji-se  obp'cts 
have  the  following  relative  fi'.-iti'Tj.  'I"he  //"/''  i-i 
supported  on  the  sujiirnit  of  the  »':':k,  which  stands  in- 
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ward  at  an  obtuse  aTigle  from  tlie  sbaft,  and  is  bounded 
at  its  base,  above  by  tbe  trochanlcr  majni:  below  by 
tbe  troc/icinler  mltior,  behind  by  tbe  in'icrlrocJianlcrie 
line,  in  front  liy  the  /uhcirle  of  the  ftmnr,  and  by  the 
upper  part  of  the  spiral  line.  Head.  A  smooth  ball, 
of  very  regular  form,  somewhat  more  than  hemis]ihe- 
rifal,  directed  upward,  inward,  and  a  little  forward, 
for  articulation  with  the  acetabulum.  It  is  separated 
from  the  neck  by  a  sinuous  line.  Its  surface  is  ever}'- 
where  covered  with  cartilage,  except  at  a  point  just 
behind  and  below  its  centi'e,  where  it  presents  a  rough 
depression  for  the  attachment  of  a  ligament.*  Neck. 
A  strong,  pyramidal  ]:irocess,  dii-ected  upward,  inward, 
and  a  liltle  forward,  from  the  body,  so  as  to  form  with 
it  an  obtuse  angle  of  about  1-25".  '  it  i.<i  flattened  from 
before  backward,  so  that  its  greatest  strength  is  in 
the  vertical  direction  :  joined  to  the  shaft,  by  its  bafe, 
to  the  head  by  its  sumnut ;  and  contracted  "a  little  in 
the  middle  of  its  length.  Its  snprriur  border  is  wide 
and  short,  perforated  with  large  and  numerous  vas- 
cular foramina,  and  limited  e.\tei-n;dly  by  the  tro- 
chanter major.  Its  inferior  hurtlir  is  lon>;ei-  and 
narrower  than  tlio  superior,  and  curves  a  little  back- 
ward below,  to  t(.'rndiuite  at  the  trochanter  minor.  Its 
ctv/rrior  and  jms/n-ior  snrj'aris  present  no  rcmnrkable 
features  for  notice.  The  pmUrinr  is  the  longer, 
•smoother,  and  nioi  e  concave  of  the  two  ;  it  is  bouiuli  d 
below  by  the  intcrtroch.-intei-ic  line.  The  antirior  is 
less  even,  perfnrateil  with  a  large  number  of  nntiicnt 
forannna,  and  bounded  below  by  the  luhirele.  .■md  the 
nhliqiie  live  of  the  feniur.  The  whole  of  the  neck  is 
enclosed  witliin  the  capsular  lig.-nuent  of  the  joint, 
wliicli  is  att;'.clieil  aromul  its  l):ise.  TliocilAXT::« 
ll.v.ion.  A  l;ii-ge  (piadrilalenil  ennuencc,  oci-U]iYing  the 
truncated  angle  formed  by  the  junction  of  the  ujiper 
border  of  the  neck  wdh  the  outer  side  of  the  shaft. 


*  l,ipuiu'n(uin  liivs  ol'llu'  lii]i-iniiil. 
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i:  rises  above  the  level  of  the  neck,  in  a  continuous 
line  wiih  the  body,  of  which  it  appears  a  vertical  pro- 
longation. It  is  flattened  from  side  to  side,  so  as  to 
present  an  internal  ami  an  external  sit?'/a(?e,  separated  by 
four  brirden.  But  the  trochanter  major  is  joined  to 
the  rest  of  the  bone  at  its  anterior  and  inferior  part, 
and  only  projtfcts  as  a  free  eminence  above  and  behind. 
Hence,  while  the  superior  and  posterior  borders  are 
trae  borders,  forming  by  their  union  a  prominent 
angle,  the  anterior  and  inferior  borders  are  mere  lines, 
separating  the  outer  aspect  of  the  trochanter  from  the 
adjacent  .surface  of  tiie  shaft.  This  trochanter  should 
be  studied  minutely,  because  it  gives  attachment  to 
several  large  and  impcjrtant  muscles.  Surface.s. 
Exte.i-mj.L  Conve.x,  quadrilateral,  and  divided  into  two 
trian,'ular  portions,  by  a  rough  line,  which  runs  dia- 
gonally from  its  posterior-su])erior,  to  its  anterior- 
inferior  Corner.  The  diiKjowd  line  gives  attaciiment 
to  a  flat  tendon.*  The  triangular  surface  above  the 
line  is  covered  by  this  tendon,  which  glides  upon  it  by 
the  intervention  of  a  syriovial  bursa.  The  surface 
below  ti.e  line  is  smooth,  and  covered  with  a  synovial 
sac,  to  permit  the  free  gliding  of  another  tendon. f 
IiittrnoJ..  The  anterior-infei  ior  part  of  this  surface  is 
continuous  with  the  rest  of  tlie  bone  ;  the  poslerior- 
sup*:rior  portion  i.s  fj-ee,  and  hollowed  by  a  rough  de- 
pression, called  tlie  d^n'ttal,  or  trocluuitcrlc  fossa, 
which  gives  attachment  to  four  inuscles.J  BouDEli.s. 
fiii.jifrior.  A  thick,  free  ed;.'e,  nearly  horizontal,  and 
marked  with  the  impressions  of  two  tendons. fu- 
f'rrior.     A  rough  line,   which  rurjs  parallel  to  the 

•  Cilatwn^  rn(-'liti-i.  f.Sornetirncii,  when  lliis  miisiilc  i«  well  ilevL- 
)r,j,ttt\.  thi:  fitirc-i  of  iU  Hnrloii  ari:  att:i'li^-ri,  not  only  t'J  Ili'J 
ili.i£<'>n,il  lini--,  hut  t«  lh<;  .iiirfiu'i,'  it.; 

t  'ilii'iwi.ii  rnnxiiriiis. 

X  ''Vhi<.-h,  cniimfratcd  f'rnrn  ali'iv<'  ili.wnwnrl,  an'  (;i'iricll'is 
3n{)f:ri',r,  otitnrator  iiittrriu.*,  ^uinflliiH  itil'crior,  olilurator  ix- 

J  I'jTiformi.i  b'Oiiri  I,  '/liilr.-jiis  niijiiiii'.i.;  in  TrKiit. 
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superior  bonier,  sfp;ira,ting  the  outer  surface  of  the 
trocluuiter  f]-oin  tlie  ourrespouding  .-ispect  of  the  sli;ift, 
and  iittachiug-  the  upper  fibres  of  a  larne  muscle.* 
Posterior.  A  vertical  border,  jiresentiiig  a  free,  rounded 
edge,  which  foi-nis  the  jiosterior  lip  of  the  digital  fossa. 
Anterior.    An  irregular  line,  running  parallel  to  the 
postei'ior  border,  and  usu.illy  more  prominent  above 
thuu  below.    Angles.  Of  the  four  angles  formed  by 
the  junction  of  these  borders,  ouly  one^  the  s»^)er/or- 
posterior,  requires  ))articular  description.    It  is  a  free, 
prolonged  augle,  curved  a  little  inward,  so  as  to  over- 
hang the  digital  fossa,  and  giving  attachment  to  part 
of  a  tendon. +    Trochanter  minuH.    An  epiphysis  of 
pyramidal  form,  situated  at  the  iimerand  |)osterior  part 
of  the  bone,  just  whei-ethe  lower  border  of  the  uecl;  joins 
the  shaft.  It  is  directed  inward,  backward,  and  a  littlB 
downward  ;  its  summit  is  rough,  and  gives  insertion  to  .a 
tendon. J    It  has  three  iorr/crs,     sn pcrior.  ]u\u\\\s,  X\w 
lower  border  of  the  neck  ;  n  posterior,  continuous  with 
the  intertrocliauteric  line  :  an  inferior,  in  which  the 
inner  branch  of  the  linea  aspera  (320)  terminates.  Its 
surfaces  present  no  remarkable  features  :  the  jioslrrior 
is  smooth,  and  covered,  in  the  i-ecent  subject,  with  a 
bursa,  to  permit  the  free  gliding  of  a  muscle. §  Tl'- 
BERCLB  OF  THE  FEMUH.     A  well-inarkcd  apophysis, 
often  of  consiileral)le  size  and  prominence,  situated  ou 
the  anterior  .aspect  of  tlie  bone,  at  the  base  of  the  neck, 
internal  to  the  trochanter  major.    It  is  the  meeting- 
point  of  three  muscular  insertions.  ||     Between  this 
tubercle  and  the  anterior  border  of  the  great  tro- 
chanter, there  is  a,  triangul.-ir  concave  surface,  covered, 
in  the  recent  suliject,  with  a  bursa,  to  permit  the 
gliding  of  a  tendon."!    The  surf.u'e  is  .sometimes  de- 

•  V;isliis  I'xli'nius.  f  rvril'.iniiis. 

J  I'nitrd  li'inliiii  iifpsdiis  miiirniis,  ;inil  ili;iciis  inli'rmiH. 
§  (Jiiii(ir;ilus  li'iunris. 

[|  \':istus  rNtiTims.  mill  ri-itri'iis,  In-lnw;  irlnl;nis  niiuiniiis. 
1  (lliil;i'us  Mii'iliil.s.    (linui'L-.-rv  inaUi's  lliis  siirtiirc  llic  plni'i' iif 
insiTliim  unlic  t'lulanis  niiniuui.';,  wliicli  Cruveilliior  dc-iiiibcs  !is 


FF,>n-R. 


;!0.3 


scribed  as  the  anterior  aspect  of  the  trochanter  major. 
It  is  separated  from  the  shaft  by  a  hne,  which  runs 
Qiiwnward  and  outward  from  the  tubercle,  and  joins 
the  I'jwer  border  of  the  trochanter  major  forming  witli 
it  the  superior  limit  of  the  attachment  of  a  large 
muscle.  INTERTROCHANTERIC  LINE.  A  distinct  ridge, 
passing  from  the  posterior-inferior  angle  of  the  tro- 
cLancer  major,  downward  and  inward  to  the  trochanter 
minor.  It  runs  along  the  base  of  the  neck,  forming 
the  inferior  boundary  of  its  posterior  surface,  and 
giving  attachment  to  part  of  a  ligament.*  Spiral 
LINE.  Commences  at  the  tubercle  of  the  femur,  runs 
from  thence  obliquely  downward  and  inward  along  the 
base  of  the  neck,  p;usses  beneath  the  trochanter  minor, 
winds  spirally  across  the  internal  surface  to  the  pos- 
terior aspect  of  the  bone,  and  there  terminates,  by 
failing  upon  the  lia&i  o.-'ipcra.  (320)  Above  the  level 
of  the  trochanter  minor  it  is  rough,  separates  the 
anterior  surface  of  the  neck  from  the  correspondin.g 
aspect  of  the  stjafl,  atlaclies  part  of  a  ligament,*  and 
forms  the  upfier  lioundary  of  the  origin  of  a  large 
muscle.  +  Below  the  level  of  the  trochanter  minor  it 
is  less  prominent,  and  gives  attachment  to  the  u])per 
fibres  of  another  muscle. .t 

•j18.  Infekiok  E.XTfiKMITV.  Tliis  oxtreiriity  is  of  a 
cnboid  form,  and  lias  a  terminal  articulating  surface  of 
remarkable  extent.  Jt  is  htrger  than  the  superior  ex- 
tremity ;  more  extensive  in  the  laieral  than  in  the 
antero-posterior  diameter;  wider  behind  than  bi;fore. 
It  presents  two  lateral  condyloi'l  eminences,  of  an 
oblong  form,  fl;itteried  from  siile  to  H:d(;,  proj'-cting 
considerably  behind,  where  they  are  sejiarated  by  a 

attri/'hc'l  ^f.  tfi<>  ii[i;,<T  tK.r'I'T  of  the  tru'-lnntiT  ni.'ijur,  iiri'l  Im  llir 
line  ^TttcTi'liri:/  fr'irn  rli:it  l.'.pliT  lo  tlic  tiil)iTi  |i',  1  liMvi'  scmi  I  wu 
inst:Hi  in  ■.vfii.-h  th''  UK'Ttinn  ol'tliis  tiiiKi'li-  ii:rri'i''l  willi  li'iiir- 
Z':ry'< 'l<wri[.'ci.n ;  liiit  itJ  .-itl  K-tirni-til  >ji;riijr:illy  i-uiiji-i'l'-t  with 
the  ■M-i-nnnt  <jnvu  liy  Criivilliiirr.j 

•  Cifis'ilar.  t  I'niri  ii->. 

1  \':i-fU[*  iii'rrii'is. 


deep  notch,  slightly  prominent  also  in  front,  where 
they  arecontimioiis  with  each  other  and  with  the  shaft 
of  the  hone.  These  two  processes  are  called  the  con- 
dyles of  the  femur  ;  and  the  interval  between  them  is 
the  mlercondjiloid  notch.  The  external  coiidi/lc  pro- 
jects further  forward  than  the  internal.  It'  is  also 
somewhat  more  e.xtensive,  both  in  the  antero-posterior 
and  in  the  transverse  diameter.  The  internal  condyle, 
on  the  other  hand,  is  more  pj-ominent  laterally,  and 
descends  lower  than  its  fellow  ;  .so  that  when  the  bone 
stands  on  a  level  surface,  its  upper  extremity  is  thrown 
outward  from  the  vertical  line.  The  condyles  are  not 
parallel  to  each  other.  The  long  axis  of  the  external 
condyle  runs  directly  backward,  that  of  the  internal 
condyle  runs  obliquely  backward  and  inw.-ird.  Not- 
withstanding the.se  differences,  the  condyles  present  a 
strong  general  resemblance  to  each  other,  and  are  sus- 
ceptible, to  a  great  extent,  of  a  common  description. 
Thus,  thti  inferior  surface  of  each  condyle  is  convex, 
and  rests,  during  extension  of  the  log,' in  a  shallow 
cavity  formed  partly  by  the  tibia,  partly  by  one  of  the 
fibro-cartihiges  of  the  hnee-jnint.  The  poxlerior  c.vtrc- 
miti/  of  each  condyle  presents  a  smooth  convexity, 
continuous  with  the  inferior  surface,  and  received, 
dunng.//e.n'o«  of  the  leg,  into  the  same  cavity,  which 
supijorts  that  suiface  ihiring  extension.  The  aniirinr 
cctreiniti/  of  each  condyle  is  smooth  and  .articular. 
The  two  anterior  extremities  form,  by  their  union,  a 
troeldeur  snrface,  on  which  the  patella,  or  knee  ]ian, 
glides.  This  trochlear  surface  presents  a  median  ver- 
tical f/roore,  and  two  lateral  conn-.rilics.  The  </ro(irc 
extends  downward  .-ind  backward,  as  far  as  the  iiitor- 
oondj'loid  notch.  Of  the  coinr.rities,  the  e.ifrrna/  is 
more  ]ironuni'nt,  widi.T,  .-uid  prolonged  fiu'thcr  upward 
than  the  intt  rnul.  Of  the  httiral  surfaces  of  the  con- 
dyles, two  are  op])oseil  to  each  othei-,  and  form  the 
lateral  boundaries  of  the  iutercondyloid  notch.  These 
aru  the  inner  surface  of  the  external  condyle,  and  the 
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mitfr  surface  of  the  internal  condyle.  They  are  small 
surfaces,  equal  in  extent,  each  concave  and  rough  for 
the  attachment  of  a  ligament.*  The  two  remaining 
Ltteral  surfaces  are  much  more  extensive,  and  present 
each  a  considerable  eminence  for  muscular  and  liga- 
mentous insf-rtion.  These  eminences  are  called  the 
tuhtrosities  of  the  femur.  The  intenud  tuherosily  is 
situated  on  the  inner  .surface  of  the  internal  condyle. 
It  is  a  large  convexity,  rough  for  the  attachment  of  a 
ligament,  t  and  surmounted  by  a  small,  but  very  dis- 
tinct tii.htrde,  which  indicates  the  inferior  limit  of  the 
in.^ertion  of  a  large  musole.+  Immediately  behind  this 
tubercle,  upon  the  upper  aspect  of  the  inner  condyle, 
there  is  a  rough  depression,  which  gives  origin  to  a 
tendon. ii  The  e.riernal  t abcrosit y  projects  from  the 
outer  surface  of  the  external  condyle.  It  is  smaller 
and  more  angular  than  the  internal ;  it  presents,  just 
behind  its  most  prominent  point,  a  distinct  rough  de- 
jji-iU'don,  for  tlie  attachment  of  a  tendon.  ||  Tiiis  tube- 
rosity also  attaches  a  ligament.  iielow  it  there  is  a 
groove  which  commonces  at  a  jioint  vertically  under  the 
cerjtre  of  the  tuberosity,  and  from  thence  runs  obliquely 
backward  and  u[jward,  to  the  posterior  extremity  of 
the  condyle.  At  the  anterior  extremity  of  this  groove 
there  is  a  rough  impression  which  gives  origin  to  a  ten- 
don.** The  groove  itself  is  smooth,  covered  with  car- 
tilage in  the  recent  state,  and  designed  for  the  recep- 
tion of  the  tendon  just  jiientioned,  during  extreme 
fl-jxion  of  the  leg.    The  inferior  lip  of  this  groove  is 

*  ViM-.  inrif-r  surface  of  the  cxt'Trial  cjiirlyln  i.'ivfs  att'iclimcnl, 
bv  \t*  [j</<UTior  part,  t<i  XV':  -nili-rinr  (rriu-ial  liirainont;  llii-  umIlt 
9:'.rf,w;t;  of  th<;  iiit<-rTial  'OTi'lvl'-  ifivcs  att.-iclirncnt,  liy  it.'*  aTiti-nur 
part,  to  th''  pf.-itfrior  cnn  ial  lit',it(i''iit. 

t  Inffrri.il  lateral  liL'arnfiit  r,f  kinf-joint. 

I  ArM'urtfir  rnatjnn.-i. 

§  Int<-nial  ht-arl  of  sja.-ttroc-TK-Tniii.i. 
I  Kxtcrn.ll  hpad  of  sf;uitr<«-n<Tiiin<. 
Kxii  rrial  laHTnl  lii;atri';nl  of  kDw-Jr.iiil 
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also  smooth,  and  covered  with  cartilage,  to  permit  the 
free  gliding  of  the  same  tendon.  Such  are  the  objects 
presented  by  the  condyles.  The  inlercondi/loid  nutch 
is  a  space  bounded,  laterally,  by  surfaces  of  the  con- 
dyles already  described,  and  in  front,  by  the  lower 
extremity  of  the  shaft.  It  is  open  above,  below,  and . 
behind,  and  it  lodges  a  pair  of  ligaments  that  are 
attached  to  its  sides.*  The  lower  extrennty  of  the 
femur  is  perforated  with  many  nutrient  foramina. 
These  are  especially  large  and  numerous  at  the  bot- 
tom of  the  intercondyloid  notch. 

319.  Shaft.  The  shaft  of  the  femur  is  the  most 
perfect  realization  of  the  cylindrical  type  tiiat  the 
human  skeleton  presents.  It  is,  indeed,  somewhat  ex- 
panded and  flattened  at  its  extrenjities,  and  strength- 
ened behind  by  a  prominent  longitudinal  ridge  ;  but, 
excepting  these  modifications,  it  is  a  cylinder  of  almost 
perfect  regularity,  piresenting  a  smooth  rounded  sur- 
face, uninterrupted  by  ridges  or  impressions  of  any 
kind.  The  whole  of  this  smooth  surface  is  covered  by 
the  large  muscular  masses  which  serve  to  extend  the 
leg;  and  the  description  of  the  shaft  mainly  consists 
in  an  account  of  its  relations  to  these  muscles.  In 
pointing  out  these  relations,  liowever,  it  is  necessary 
to  speak  of  the  anterior,  internal,  and  e.rternal  aspects 
of  the  shaft  ;  and  for  the  prec-ise  ap]dication  of  these 
terms,  two  lateral  lines  are  required,  in  addition  to  the 
posterior  ridge.  For  tliis  reason,  anatomists  select 
two  distinct  lateral  eminences  of  llic  up]ier,  and  two 
of  the  lower  extruniily:  and,  between  lliese  points, 
trace  two  imaginaiy  lines  along  the  sides  of  the  shnft. 
When  the  tcnninal  points  are  well  marked,  this  artili- 
cial  subdivisi(Ui  is  sufficiently  definite  for  practical 
purposes  ;  and  it  is  in  t/iix  si  ii.ir  unli/  that  tlic  stu- 
dent can  with  /iraprieti/  lie  dirietiil  to  look  for  lateral 
lines,  and  sejnirate  surfaces,  on  the  hodij  of  this  bone. 


§  Crucial  (."^cc  note  *,  pngc.  305). 
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We  have  already  had  occasion  to  notice  the  inclined 
position  of  the  shaft  of  the  femur,  as  also  its  longitu- 
dinal curvature.  (316)  We  may  here  add  that  its 
lower  extremity  is  flattened  more  than  the  upper,  and 
in  a  different  plane.  Tlie  upper  extremity  is  flattened 
from  before  backward  and  inward  ;  the  lower,  from  be- 
fore directly  backward.  Hence  that  appearance  of  the 
shaft  to  which  authors  allude,  when  they  speak  of  it  as 
iici-'fecl  on  its  long  axis. 

<;20.  Lines.  Po-slerior,  or  Linea  aspera.  This  line 
appears,  in  the  middle  third  of  the  shaft,  as  a  longitu- 
dinal rib,  or  crest,  having  two  elevated  lips,  separated 
by  a  rough,  depressed  intevval.  Above,  and  below, 
its  lips  diverge  from  each  other,  forming  the  superior 
and  inferior  hif arcations  of  the  linea  aspera.  Of  the 
svff.rior  bifurcation,  the  outer  branch  is  the  rougher, 
and  a-Hcends  almost  vertically  to  the  base  of  the  tro- 
chanter major  ;  the  i/oie*- branch,  shorter  and  less  dis- 
tinctly marked,  passe.s  to  the  lov/er  border  of  the  tro- 
chanter minor.  1'hese  branches  are  separated  by  a 
triangular  .smooth  space,  covered,  in  the  recent  sub- 
ject, by  two  muscles.*  In  the  middle  of  tliis  space 
there  is  an  indistinct  vertical  line,  called  the  Uvea 
'/U'l'lratn,  which  commences  at  the  posterior  inferior 
an'.^le  of  the  trocharjter  major,  runs  downward  for 
about  two  inches,  and  gives  insertion  to  a  muscle. f 
Of  ttjC  ii'feiior  bifurcation,  the  outer  branch  is  the 
more  prominent,  and  runs  to  the  suminit  of  the  ex- 
ternal tubero-ity  ;  tfie  ^'/u'cr  brarjch  is  interrupted,  in 
the  middle  of  its  couri<e,  by  a  smooth  sjiace  f<ir  the 
pa-:sage  of  an  artery  it  tenninates  at  the  little 
IvMrde,  by  which  tlic  internal  tuberosity  is  sumiounled. 
(•jIH)  The  branches  of  the  inferior  bifoication  aii; 
soinewlj.-a,  longer,  and  more  widely  .separated,  than 

*  Qii.n/lr;i!in  fprnori-i,  ;iri  I  ;i  f<-w  iWiref  of  .iil'lii'lor  riiiiirims. 
+  '(ii.iflrnfcH  rprnorj^. 

1  Th.'  fV;uioral,  wh.'ii  !it  tlii-i  point  l  iktH  th('  iiarii''  of  (In; 
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tliose  of  the  superior,  llie  triangular  surface  which 
they  include,  is  called  the  pojililctil  space  of  the  femur. 
In  the  recent  subject,  it  is  traversed  by  a  large  nerve 
and  vessels,*  and  corresponds  to  the  region  of  the 
thigh,  called  the  liam.  It  presents,  laterally,  two 
rough  oblong  impressions,  situated  just  above  the  con- 
dyles, close  to  the  boui]dary-lines,  and  serving  for  the 
attachment  of  aponeurotic  fibres. f  The  liuea  aspera 
gives  attachment,  in  its  whole  length,  to  numerous 
muscles. i  It  is  perforated  opposite  the  middle  of  the 
shaft  riy  the  medullary  foramen,  wliich  enters  the  bone 
obli(iuely'  upward.  Ejiernal.  This  line  is  traced 
from  the  anterior  inferior  corner  of  the  trochanter 
major,  to  the  prominent  anterior  extremity  of  the  ex- 
ternal condyle.  It  separates  the  anterior  from  the  ex- 
ternal surface,  and  gives  ;ittaclinient  to  muscular 
fibres. §  Jii/cnial.  This  line  commences  at  the  spiral 
line,  opjiosite  the  level  of  the  trochanter  minor,  ,-ind 
terminates,  below,  at  the  anterior  extremity  of  the  in- 
ternal condyle.  Its  ujiper  extremity  appears,  in  well- 
marked  specimens,  as  a  vertical  ridge  which  descends 
two  or  three  inches,  and  then  disappears.  Elsewhere, 
the  internal  line,  like  the  external,  is  a  mere  conven- 
tional boundary,  not  reallj'  distinguishable  from  the 
anterior  and  internal  surfaces,  wdiich  it  is  said  to  se])a- 
rale.     It  gives  attaeliment  to  muscular  fibres.§ 

•  Poiililo:il. 

t  licloni.'-infr  Ici  (lio  Iwii  hn'Af  ufdio  ;r:istnHnu'iiiiiis. 

J  The  viistiis  iiiU-rmis  is  Mliaclu'cl  In  ilio  iiuuT  .nml  tlic 
v:isliis  fxli'i-mis  lu  (lii'  "iili'v  lip.  in  tlu'ir  wlmlc  IciiL'tli.  'I  lie  .-ul- 
liiK-lor  niiimius  is  :]|t:ii-lu'il  In  tilt' whoU'  IcttL'th  nl' llif  liiu'ii 
tisiK'i'n,  tiildii}.'  linlii  III'  its  ciuttT  liraiicli  nliinc.  its  iiiniT  liiMiiuh 
lii'luw.'  li'L'lwwii  till' atlilurlnr  niiipms  iiiul  llu'  viistiis  (.r/(  >-M«,«, 
two  nnisi'k's  iifo  iillac-lioil;  viy...  Oil'  l'IuIu'hs  iiKixiiiuis  In  tlu'  niiiiT 
bV!!m-Il  nl'tlic  siqicriov  Iiifin\';itinii,  llir  slinrl  lit'iul  nt'tlu'  Iiirr])s  (o 
llic  inlcrviil  lictwci'li  llir  lips,  Inwi  r  ilnwii.  Itctwci'll  llu'  imIiIuc  Inr 
'iniriius,  11  mi  I  lii'  \'i!sliis  iNtmniy,  tlircc  iiniscli-s  .■'n'  iitlri  linl;  v'w., 
the  iic'cl'iiu'lis  tn  till'  iiiiiri-  bnilu  li  nf  llu'  uppiT  liitiirc'itinli,  llli'  nii- 
iln,-tnr  liri'vis.  mill  111"' :iilili;<'l">'  K'n^'ii^,  In  llu'  iiili'i-viil  Ih'Iwi'i'ii 
(111'  lips.  liiv.iT  llnwll. 

j  'Jl'llio  i  rurciis. 
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321.  SuRF.vcES.  Anterior.  This  surface  lies  between 
the  lateral  lines  j list  described.  It  looks  forward  and 
a  little  outward  above,  directly  forward  below,  is  nar- 
row and  convex  in  the  middle,  expanded  and  somewhat 
flattened  at  its  extremities.  It  is  covered  by  a  muscle,* 
whii.-h  takes  orii^in  from  its  upper  three-fourths,  and 
glides,  by  the  intervention  of  a  synovial  bursa,  upon 
its  lower  fourth.  External.  Bounded,  in  front,  by 
the  external  lateral  line,  behind  by  the  outer  lip  of  the 
linea  aspera.  It  is  continuous,  above,  with  the  outer 
surface  of  the  trochanter  major,  below,  with  the  cor- 
re.-ponding'  aspect  of  the  external  condyle.  It  is 
covered  in  its  whole  leng-th  by  a  muscle,*  to  the  fibres 
of  which  it  gives  origin  by  its  upper  tliree-fourths. 
IvJerfljil.  Lies  between  the  inner  lip  of  the  linea 
a.=!pera,  and  the  internal  lateral  line.  It  is  continuous, 
above,  with  the  lower  border  of  the  neck,  below,  with 
the  inner  sut^"ace  of  the  internal  condyle.  It  is 
smooth,  aiKl  covered  by  a  large  muscle,  to  the  fibres  of 
which,  however,  it  does  not  give  origin. + 

322.  Structure.  A.s  in  form,  so  in  structure,  the 
femur  i.-i  the  most  perfect  specimen  of  its  class  that 
the  human  .skeleton  fumi-ihes.  The  internal  confor- 
mation of  the  cylindrical  bones  has  already  lioen 
deHeribed.  (248)  "  It  is  usually  added,  with  regard  to 
the  femur,  that  the  elevated  ridge  of  the  linea  aspera 
ia  formed  of  a  peculiarly  dense,  ivory-like  tissue.  J'ut 
upon  examinirtg,  with  a  microscope,  transverse  sec- 
tions of  the  femur,  I  h;irVe  not  been  able:  to  ]ier- 
ceive  any  such  difference  in  the  (-(uality  of  the  bone  ; 
the  whole  surftice,  as  far  as  J  can  judge,  is  ecjually 
compact. 

The  arrangement  of  tlie  cancellous  tissue  in  the 
ends  of  the  femur  is  very  reniarkaUle  ;  and,  as  It  illuH- 
trates  tlie  gener.-d  [iiveli.iriical  principlc-s  wliicli  de'i  r- 
mine  the  structure   of    this  ti.4-,ue   throu^dioiit  the 
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skeleton,  it  should  engiige  our  particular  atteatiou. 
In  tlie  lower  extremity  ol'  the  bone,  it  consists  of  nu- 
merous slender  columns,  which  spring  on  all  sides 
from  the  interior  surface  of  the  compact  cylinder,  and 
descend,  convei-ging  towards  each  otlier,  so  as  to  form 
a  series  of  invei-ted  arches,  adapted,  by  their  pointed 
form,  to  sustain  concussion  or  pressure  transmitted 
from  below.  These  converging  columns  not  only 
meet,  but  decussate  each  otlier  ;  and  they  are  further 
stiengtliened  by  innumerable  connecting  filaments  and 
laminae,  wliich  cross  them  in  all  directions,  so  that  no 
single  arch  could  break  without  tliose  in  its  neigbour- 
hood  also  giving  way.  Hence,  notwithstanding  the 
tenuity  and  brittleness  of  each  several  fibre,  the  reti- 
cular structure  jiossesses  great  strength  as  a  whole.  I 
Lave  endeavoured  by  the  foU.iwing  experiment  to 
obtain  some  notion  of  its  resisting  force.  A  cubical 
inch  of  cancellous  tissue  was  cut  from  llie  centre  of  tiie 
external  condyle  of  an  adult  macerated  femur,  and 
subjected  to  gradually  increasing  pressure,  with  the 
following  results.  It  sustained  four  liundredweiglit 
without  sensible  alteration  :  sank  ii  little  on  one  side 
upon  the  addition  of  the  next  half  hundredweight; 
and  continued  to  yield  U]ion  every  furlher  increase  of 
pressure  ;  so  diat,  when  the  weiL:bt  amounted  to  six 
hundredweight,  its  height  was  reduced  to  half-an-inch. 
This  reduction,  liowever,  took  jdace  entirely  at  the 
expense  of  the  up|.er  portion  of  the  cube;  its  lower 
moiety,  whiidi  presented  a  much  closer  texture,  bore 
the  whole  pressure  of  six  hundredweight,  witliout 
visible  alteration.  The  weight  of  tlie  cube  subnntted 
to  this  trial  was  fifty-four  grains  troy.  It  was  jih-iced 
during  the  experiment  in  the  natural  ])osition,  with  its 
principal  fibres  upiiglit.  The  side  on  which  the  cube 
first  gave  wa^',  ciU'respoiuled  to  Ihe  outer  and  ]iosterior 
part  of  tlio  condyle  ;  and  its  structure  was  here 
evidently  looser  and  mtiw  fragile  th:in  lui  the  side 
which,  ill  the  natural  position,  had  lain  nearest  to  the 
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axis  of  the  bone.  In  Mr.  Rennie's  experiments  on  the 
strength  of  woods,  a  cubic  inch  of  solid  elm  was 
crushed  by  12S-1  lbs.  avoirdupois — about  two  and  a  half 
times  the  weight  beneath  which  the  cube  of  reticular 
tissue  began  to  yield.  This  comparison  may  assist  the 
reader  in  forming  a  just  estimate  of  the  strength  of 
the  reticular  tissue. 

The  cancellous  tissue  in  the  upper  extremity  of 
the  shaft  presents  a  similar  arrangement— the  con- 
vexities of  the  arches  being  here,  however,  directed 
upward. 

The  structure  of  the  neck  is  shown  at  Fig.  1  in  the 
subjoined  diagram.  It  resembles  in  its  mechanical 
principles  a  bracket  of  the  kind  represented  in  Fig.  2, 
in  which  a  u  the  principal  support,  and  b  a  cross 


piece  tylnw  «  to  tho  wall  or  column  which  Bustains  the 
whole.  Tt  is  evident  that  the  piece  «  contributes  by 
itH  ri(ii.dli,ij,  and  the  [.iece  '/  by  its  IciiHciti/,  to  the  aui)- 
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port  of  the  weight ;  in  other  words,  thcat  the  weiglit 
tends  to  bend  the  former,  and  to  stretch  the  latter. 
Referring  to  Fig.  1  (in  wliich  the  direction  of  the  prin- 
cipal fibres  is  .shown  with  fictitious  distinctness— the 
cross  fihiments,  &c.  being  jnirposely  omitted)  we  find 
the  pieces  a  and  b  of  the  bracket  respectively  repre- 
Bent«J  by  the  sets  of  bony  fibres  marked  a  a  and  b  b. 

The  fibres  a  a  are  inclined  columns  su))porting  the 
epiphy.sis  of  the  head  c  c,  and  resting  below  upon  tlie 
thick  under  wall  d  of  the  neck.    The  transverse  fibres 
1)  b  decussate  the  columns  a  a,  and  tie  them  to  the  thin 
upper  wall  e  of  the  neck,  and  to  the  arch-work  //  of 
the  upper  extremity.    The  middle  of  this  arch-work 
presents  a  column  of  more  condensed  tissue,  indicated 
by  the  shaded  portion  /  in  the  diagram  :  this  results 
partly  from  the  decussation  of  the  convergent  fibres, 
partly  from  the  presence  of  several  bony  canals  for  the 
reception  of  nutrient  vessels,  that  here  descend  ver- 
tically into  the  bone  through  orifices  in  the  upper  wall 
of  the  neck.    The  interval  g  (which  obviously  corre- 
sponds to  the  interval  y  between  the  parts  a  and  b  of 
the  bracket,  Fig.  2)   is  filled  with  a  loose  reticular 
tissue,  jiresenting  no  determinate  nor  uniform  arrange- 
ment.   A  tissue  of  similar  character  occupies  tin; 
spaces  marked  It.    The  trochanter  major  /  contains  a 
pretty  close  tissue,  tlie  princijjal  fibres  of  which  run 
longitudinally,  and  present  traces  of  the  arched  con- 
struction.   Dhveloi'MUNt.    By  three  jirincipal  ossific 
centres,  one  for  the  body,  one  for  each  extremilv  ; 
and  by  two  secondary  jiuinls,  )or  the  two  trochantei-s'. 
The  ossific  point  of  the  shaft  appears  between  tlie 
thirtieth  and  fortieth  d.ay  of  la-tal  life;  that  of  tlie 
lower  extremity,  within  the  last  fiftci'n  days  of  the 
period  of  gcstaliiin.*    This  extremily  of  the'femur  is 

*  HciKT  (lie  I'xisli'iHT'  (il'diis  puiiil  ill  n  sliil-lioni  I'.mis  I'liiilili's 
us  111  |iiMiiiimii,T  Willi  «'r(;iilily  ii|iiiii  iU:ij;v;  a  |iniiil  whirll.  in 
iii.'iiiv  c.i.sc'.-i  orinuiiiciiljunspi-iRkMU'L',  it  i.s  ul'  iiiiiwrlniiei.'  to  du'lir- 
niiiic. 
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remarkable  as  being  the  onlj'  epipliysis  in  which  ossi- 
ficatioQ  commences  before  birth .  And  as  it  is  the  first 
of  all  the  epiphyses  to  ossify,  so  (in  accordance  with 
the  general  law,  that  epiphyses  unite  with  the  shafts 
of  the  bones  in  the  inverse  order  of  their  ossification) 
it  is  the  one  which  remains  longest  a  separate  piece. 
The  ossific  centre  of  the  upper  e.xtreraity  appears,  a 
year  after  birth,  in  the  head  (the  neck  being  a  prolon- 
g.ition  of  the  shaft,  not  a  part  of  the  superior  epiphysis.) 
The  greater  trochanter  begins  to  ossify  at  three  or  four 
years  of  age  ;  the  lesser  trochanter,  at  thirteen  or  four- 
teen. It  i.s  not  till  twenty  years  of  age  that  the  junc- 
tion of  all  these  pieces  to  the  shaft  ia  complete,  and 
that  the  femur  attains  perfect  ossific  continuity. 
AhTIC'JLATlO-VS.  By  its  head,  with  the  os  innomi- 
naturn  ;  by  its  inferior  e.xtremity,  with  the  patella  in 
front,  and  with  the  tibia,  and  the  menisci*  of  the  knee- 
joint,  below. 

32:5.   V.UirATtOX.'i   OF   FOR.M   IN   THE  FEltUR.  The 

femur  Ls  one  of  those  bones  the  form  of  which  is  in- 
fluenced Lo  a  remarkable  degree  by  difference  of  age 
and  -MfZ.  Thus  the  angle  formed  by  the  neck  with  the 
body  approache.s  more  nearly  to  a  right  angle  in  tlie 
female  than  in  the  male,  and  in  the  old  subject  than  in 
the  adult.  The  length  of  the  neck  has  also  been 
observed  to  dlmini.sh  with  advancing  years;  so  tlnit 
the  h';ad  gradunlly  sinks  below  the  level  of  the  tio- 
chanter  major,  arid  approaches  the  sluift,  to  which, 
in  >;xtrerrie  old  age,  it  become.s  absolutely  contiguous. 
Iliese  ciianges,  however,  are  not  .ho  coiiHlant,  as  Cloipiet 
and  other  anatoniists  would  .seem  to  re[ires(jiit  tlienr  ; 
for  in  examining  the  thigh- hones  of  v.iy  old  sulijects 
in  the  di.-<-!e';ting-rooin,  J  have  found  many  entirely 
fr<:e  from  the  above-descriln  <l  peculiarities,  ari'l  indis- 
tinguishal/le,  iii  reip':ct  to  forrti,  fr^m  the  feMiuri-l  tlie 
Wt;ll  formed  adult.     iJenjatuin  I'-vll,  indeed,  who  first 


•  Callc'l  th'-  intf  iTinl  nnrl  >  xU:ni:i\  «TnilMii;ir  lii.p.-i  rirtil.-itffs. 


314 


MKCFIAXISJI  01'  THK  THIGH. 


drew  attention  to  tlie  process  of  interstitial  absorption 
upon  which  tliese  progressive  metamorphoses  depend, 
describes  it  not  as  a  lieallhy  action  natural  to  the 
senile  period  of  life,  but  rather  as  an  abnormal  process 
incident  to  a  debilitated  or  otherwise  morbid  condition 
of  the  economy  in  particular  individuals. 

MECHANISM  OF  THE  THIGH. 

32-1.  Our  observations  on  this  subject  will  have 
reference,  1st,  to  the  structure  and  mechanism  of  the 
hip-joint ;  and  2ndly,  to  the  inclination  of  the  neck 
of  the  thigh-bone,  and  the  compensating  obliquity  of 
its  shaft. 

The  articulation  of  the  hip  may  be  regarded  as  the 
type  of  the  enartlirodial,  or  ball-and-socket  joint. 
The  acetabulum,  though  not  quite  hemispherical  iu 
the  dry  bone,  presents,  in  the  recent  subject,  a  figure 
somewhat  exceeding  the  moiety  of  a  sphere  ;  its  cavity 
being  deepened,  and  its  orifice  contracted,  by  a  fibro- 
cartilaginous brim,  called  the  coti/loid  /ic/amcul,  which 
embraces  and  firndy  retains  the  head  of  the  femur. 
The  air  is  entirely  excluded  from  between  tlie  polished 
contiguous  surfaces  of  this  joint,  so  that  their  separa- 
tion from  each  other  is  resisted  by  an  atmospherical 
pressure  of  15  lbs.  for  every  square  inch  of  their 
extent.  This  fict  has  long  been  known  in  the  English 
schools,  though  the  brotliers  Weber  appear  to  claim 
it  as  their  discover}',  in  their  recent  publication  en- 
titled Mcchanil-  di  r  Mciisc/i/ic!icii  <ic/iir(  rk:<  iii/<  .* 

•  llr.  Toild  inforiiis  nio  th-.a  (ho  conti^iuius  surrnccs  ipf  tlio 
.sliouklor-juint  are  lu'ld  lo-rc'tlicr  in  a  similar  inaiiuor  l>v  ntmo- 
Bplu'rif  pressiiri'.  lie  has  iisciTlainod  by  fxiM'rimciit  lliat'so  long 
as  the  capsnlo  ol'tlu'  slKnililcr-jdint  vcnniins  air-liirhl.  Ilic  liead  of 
the  humiTUS  is  relainrd  within  llu'  trlcnoid  ra\il\  ol  llu'  sc.-iinda; 
hilt  that,  ujion  eulliii;.'  o|n'n  llw  caiisnlc  sn  as  to  aiiluit  air  into  (lie 
joint,  tlie  two  hoiu's  inniiedi.itely  se|iarate  IVoin  eaeli  other.  The 
.same  elVeel  (akes  |ilaee  \vi(liou(  ]H'r[of.'il ion  of  (he  eapsnle,  when 
tile  atiiios[iherie  pressm-e  on  Ilie  exieriiid  surCaee  of  the  joiiit  is  rc- 
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Ths  hip-joint,  like  all  enarthroses,  possesses  raove- 
rnts  Oi  tiexiou  aud  extension,  abduction  and  ad- 
.ction,  rotation  and  circumduction.     Of  all  these 
i-ious,  that  of  jlc.cioii  is  by  far  the  most  important 
i'-LiJ  extensive.    It  can  be  continued  till  the  front  of 
the  thish  touches  the  anterior  surface  of  the  abdomen. 
Extension,  on  the  contrary,  can  be  carried  but  a  few 
degrees  beyond  the  right  line,  being  checked  by  the 
contact  of  the  posterior  surface  of  tlie  neck  of  the 
femur  with  the  outer  side  of  the  brim  of  the  ace- 
tabulum.   Abduction  is  more  extensive  th;in  the  last  ; 
it  is  limited  by  the  striking  of  the  upper  border  of  the 
neck  of  the  femur  against  the  upper  part  of  the  brim 
of  the  acetabulum.     Adduxtim.  is  a  movement  of 
small  extent  when  the  skeleton  is  in  position  ;  being 
stopped,  almost  at  the  outset,  by  the  encounter  of  the 
femur  which  is  put  in  motion  witli  the  corresponding 
bone  of  the  other  side.    But  if  a  clear  space  be 
afforded  by  flexing  the  opposite  limb,  adduction  may  be 
carried  to  an  angle  of  about  iT>  degrees.    Here  it  is 
checked,  in  the  recent  subject,  by  the  tension  of  the 
external  ligament.^  of  the  hip  joint.   In  the  macerated 
skeleton,  iiowever,  thi.^  movement  may  be  continued 
till  the  femur  lies  horizontally  beneath  tlie  pelvis.  Tlie 
femur  may  also  be  made  to  cyo^i^  its  fellow,  by  com- 
binin'^  ad'luction  with  a  sliglit  movement  of  flexion  or 
extension  ;  the  limb  jiut  in  motion  f)assing,  in  the 
former  ca-se  before,   in  tlie  latter  case  behind,  the 
opposite  extremity.    The  motion  of  cirmiiidnrtion  re- 
quires no  particular  notice  :  that  of  rotation  will  bo 
more  readily  understoofl  when  we  have  briefly  noticed 
the  inclination  of  the  shaft  of  the  futnur,  and  the; 
angular  tllAtpo^iition  of  its  head  and  neck.    'I'he  pur- 
pose an'l  meujirig  of  this  double  obliquity  of  the 

movfl  t,y  rncnna  of  ;in  .-lir-p.iriip.    Tti'-sc         ■■"■<■  oiilv 
to  i',inr->  h.ivin^  .->  I'.<h<-  crip^til" :  I.nl  il  i«  prol.iil.lf  tli.il  I'.r'  iiri  s- 
siire  r,f  the  air  <„iii.rit>u(i-i  in<.ri-  or  I'-h-<  lo  tli';  ni:iinlcii:jice  ol 
union  in  all  the  diartlirxlifti  articiihition.i. 


316  MECHANISM  or  the  thigh. 

thigh-bone  appear  to  have  been  very  generally  mis- 
understood by  physiologists.  The  explanation  most 
commonly  received  is  that  advanced  by  Sir  Charles 
Bell,  in  his  well-known  treatise  on  Animal  Mechanics. 
This  eminent  pliysiologist  compares  the  obliquity  of 
the  neck  of  the  thigh-bone  to  the  ijiclijiation  of  the 
spokes  in  a  cart-wheel,  technically  termed  the  dishiiirj 

of  the  wheel.  He  con- 
ceives that  when  a  cart 
stands  on  a  horizontal 
plane  (Fig.  I),  so  il.at 
the  weight  is  equally 
divided  between  the  two 
wheels,  the  beariiig- 
.spokes  of  each  wheel  are 
oblique  to  the  line  of 
pressure;  but  that,  when 
the  cart  stand.'!  on  the 
side  of  a  hill  (Fig.  2),  so 
that  more  weight  is 
thrown  upon  one  wheel 
than  upon  the  other,  the 
beariiig-S]ioke  of  the  more 
heavily-laden  wheel  be- 
comes parallel  to  the  line 
of  pres.'!ure,  and  is  thus 
^  _  adapted  to  su])piirt  the 

Kl  ^  iiicieased  strain.     In  the 

.same  manner,  he  supposes 
the  necks  of  the  thigh-bones  to  bo  inclined  outwards 
when  we  stand  erect,  in  order  that  when  we  throw 
our  weight  upon  otic  leg,  the  neck  of  the  ciirrcs])(inil- 
ing  femur  may  approach  the  vertical  position  and  so 
snstaiu  without  injury  the  aecunnilatcd  pressure  of 
the  trunk. 

To  this  couqjarison,  however,  it  may  be  objected 
that  the  inclimition  of  the  s]iokes  in  a  wheel  is  roun- 
teracted  by  au  c(juivalent  inclination  {a  a,  Fig.  o) 
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Fig.  3. 


of  the  axle  on  which  the 

■wheel  turns  :  so  that, 

when  the  cart  rests  on 

a  horizontal  plane,  the  a 

hearins-spoke  (or  spoke 

inmieiilately  beneath  the  axle)  is  not  inclined,  as  Sir 

(.'iiarles  Bell  supposes,  but  stands  in  a  vertical  posi- 

t!-jn  (as  shown  in  Fig. 

4.1*     But  if  the  fact  ^'^'^ 

w.;re  othei'wLse — if  the 

di-hing  of  the  wheel 

had  really  the  effect  at- 
tributed to  it  by  Sir 

Charles  Bell,  the  ca-ses 

compared  would  still  be 

dis.-iimilar.    A  gtraiglit 

spoke,  inclined  at  an 

angle   to  the   line  of 

pressure,  is  only  oblitiue  with  regard  to  the  object 

supported  ;  and  its  obliquity  may  be  removed  by 

a  change  of  its  relative  position  to  that  ol)ject.  Bvit 
tiie  fernur  is  a  column  Ijenl  upon,  itself;  its  obliquity  is 
not  relative,  but  inherent  ;  it  cannot,  therefore,  be 
diminished  by  any  change  of  position,  but  requires 
for  its  removal  an  alteration  in  the  form  of  the  lione 
itself.  It  is  true  that,  in  standing  on  one  leg,  the 
T.eck  of  the  femur  becomes  more  vertical  ;  but 
tl^er,  the  shaft  becomes,  in  exactly  equal  propor- 
tion, more  oblirpie  ;  .so  that  tiie  total  obluiinty  ol  tlio 
toliimn  remains  the  same,  and  the  strain  tending  to 
break  the  bone  at  the  angle  sufbTS  no  diminution. 
Ifence,  both  in  fact  and  in  principle.  Sir  Charles 
B';!!  s  explanation  apj. ears  to  be  erroneous. 

Several  in.portar.t  advantages  are  attained  by  He 
double  obliquity  of  the  femur,  in  compensation  b'r  tlie 
loss  of  strength  mideniably  incurn:d  by  the  angulai 
*  ?r..:  fnmpll  "  On  Tl'.a.h."  k-.  p.  ■■Tl,.;  iirm^  <'ril»^'  '"'''■^ 

.■('■I        iK;  «.  l,.,r.t  r.H  to  i.riiii;  an  iipi  ii/hl 
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I  bend  in  its  axis.  In  tlie  fii-st  place,  the  separation  of 
tlie  shafts  from  each  otlier,  resulting  from  the  length 
I  and  inclination  of  the  neck,  gives  room  between  the 
j  thigh  bones  for  the  large  muscular  masses  which  lie  on 
\  the  inner  side  of  each  fenuir.  With  all  the  advantage 
i  of  the  existing  oblit|uity,  the  interval  is  but  just  large 
j  enough  for  the  purpose  ;  and  if  the  thigh-bones  were 
'  straight,  the  muscles  in  c|iiestion  could  only  find  room 
:  between  them,  by  a  removal  of  the  sockets  to  a 
j  greater  distance  from  the  median  plane,  which  would 
involve  an  enlargement  of  the  whole  pelvis. 

In  the  second  place,  it  i'e.-=ults  from 
^'ff-  b  this  form  of  the  bone,  that  when  its  lower 
/^~~\  e.xtremity  advances  in  the  vertical  plane. 

iLi  Jl  its  head  and  neck  turn  on  a  horizontal 

axis  ; — in  other  words,  that  the  atigulaf 
motion  of  its  shaft  is  converted  into  a 
rolatori/  movement  at  the  hip-joint.  The 
a-dvantages  of  this  conversion  are  obvious. 
]''irst,  it  tends  to  equalize  the  extent  of 
,  bearing  surface  in  the  hip-joint  during 
the  progress  of  the  thigh  from  extension 
to  flexion,  or  the  reverse  ;  so  that,  whe- 
ther the  body  is  supported  on  the  fenmr 
w  hile  staniliiig  beneath  the  pelvis,  or  while 
Hexed  to  a  right,  or  even  to  an  acute  angle 
(as  often  hajipens  in  such  actions  as  climb- 
ing a  steep  hill,  ascending  ;i  flight  of  :ib- 
rupt  stairs,  and  the  like),  the  head  of  the 
heme  is  never  svdijected  to  nndue  ]iressurc. 
I'or.  the  I  iiUit'iiiii  of  ;i.  hemispherical  head 
within  a  socki  t  of  the  same  Ibini  (Fig-  1) 
involves  no  diminution  in  the  extent  of 
the  contiguous  .•ii'ticulating  sui-faees  ;  but 
the  inutidiir  motion  iif  a  j<iint  of  this  kind 
(]<"ig.  'i)  thr<jws  jiart  of  tlie  ball  out  of  the 
socket,  and  leaves  p.'iri  of  the  socket  «  ith- 
out  be.irii:g  lo   re.- 1  upon;  so  that  the 


Fill.  \. 
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weight,  instead  of  being  distributed  equally  over  the 
whole  surface  of  the  head,  is  concentrated  upon  that 
portion  which  remains  within  the  cavity.  In  the  case 
of  flexion  to  a  right  angle  (represented  in  Fig.  2),  the 
effective  surfaces  of  the  joint  would  be  reduced  to 
exactly  one-half  their  ordinary  extent,  and  would  con- 
sequently have  to  sustain  doable  the  usual  amount  of 
prei.4ure.  This  evil  would  be  entirely  obviated  if  the 
head  were  placed  on  a  neck  projectiu'^-  at  right  angles 
from  the  .shaft  (Fig.  3) ;  and  it  i.s  considerably  diminished  ', 
by  the  existing  approximation  to  that  form  (Fig.  4). 

"  Asaln,  flexion  is  greatly  increased  in  extent  by  this 
conversion  of  angular  into  rotatory  motion  ;  for  the 
an'jidar  motion  of  a  deep  enarthrosis,  such  as  that  of 
the  hip,  ia  soon  stopped  by  the  contact  of  the  neck  of 
one  bone  with  the  brim  of  the  socket  of  the  other: 
wlierea.=i,  rotation  meets  no  sucii  check  in  the  conforma- 
tion cf  the  joint  itself,  but  may  be  continued  indefi- 
nitely, until  opposed  by  the  tension  of  ligaments,  the 
encounter  of  a  neighbouring  limb,  or  other  adventitious 
obstacle.  Thus,  under  the  existing  arrangement,  the 
thigh  rnay  lie  flexed  until  its  anterior  surface  touches 
the  abdomen,  its  lower  extremity  describing  a  curve  of 
at  lea.st  145  degrees;  whereas,  if  the  acetabulum  were 
directfjd  vertically,  and  the  head,  neck,  and  shaft  of 
the  feiiiur  formed  one  continuous  line,  so  that  their 
motions  exU^nded  without  modification  to  the  joint, 

the  range  of  the  thigh  in  flexion  would  Ije  reduced  to 
ill  or  ij<)  degrees.* 

*  Th<:  cornrr.oii  st-itcrr!<'iit,  llmt  tti''  Itnt'tli  iiii'l  '•I>l"IV''-y  "l" 
nc-k  !ri7<:  inm-iiiio'l  IW-'-'loiri  to  tin-  rDorinn  of  tin-  liip-ji'iiil.  is 
erWU-nrl  /  <Tr'.ri<-o.i».  The  rnovMiK  iiIh  of  tlifi  Ik'H  wittn"  '"'j 
nry-kft  woiiltl  Iw  nrjihinif  in  "Xt.iit,  if  lliii  "''fk  w.Tn  «lMirlriM-il 
fjy  h.ilf,  .wl  in  ti  ri-.'hr  line  willj  tli<;  sliiitt.    "](•  i  siKlini.' 

oonlor'nation  'U^-n  injt  incr'MS'.'  tti<;  lolnl  atnoiitit  of  uinl.ility.  Imt. 
only  .liter*  tU  <listril.utir,ii.  Irilii.-  'i,ii/''l'ir  ni'ilinn  nl'liir  hIkiIi  is 
inrTfn.je'l  in  cxt^nf,  its  T'll'ilort/  nitjvcni'-nl  wnfVcrs  ii  iin-iiHi'jy 

e'luivalcnt  ':irnin>iti..n.    WImIcv-t  .hI'IhiH,.,,  v.im*  i"  f  .'"'"> 

uMuHii/n  of  necessity  losPS)  aii'l  so  on  for  tlif  rest.    ( I  nc  inis.ip- 
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On  tlie  whole,  then,  three  principal  advantages  ap- 
pear to  result  from  the  double  inclination  of  the  femur, 
in  return  for  the  diminution  of  strength  necessarily 
involved  in  that  form  :  viz.  1st,  enlargement  of  the 
space  for  the  adductor  muscles  between  the  thigh- 
bones;  2ndly,  equalization  of  the  extent  of  bearing- 
surface  in  the  hip-joint  thi'oughout  its  passage  from 
exti-eme  flexion  to  extreme  extension,  or  the  reverse ; 
Srdly,  increase  of  the  range  of  the  thigh  in  flexion — the 
most  important  anil  frequently  repeated  of  all  its  move- 
ments. To  these  we  may  add,  as  an  incidental  advan- 
tage resulting  from  the  length  and  obliquity  of  the 
neck,  the  removal  of  the  great  trochanter  to  a  consi- 
derable distance  from  the  centre  of  motion,  and  the 
consequent  aci|uisition  of  force  (in  the  stead  of  super- 
fluous velocity)  by  the  muscles  attached  to  that  pro- 
cess.* Nor,  again,  can  it  be  doubted  that  the  angular 
disposition  of  the  neck  tends  to  uicrease  the  longitu- 
dinal elasticity  of  the  fenuir,  and  must  therefore  con- 
tribute to  disperse  concussions  transmitted  through  the 
bone  to  the  pelvis. 

AVe  may  now  return  to  the  movement  of  rolalion, 
the  nature  of  whicli  hag  been  indirectly  cx]il,ained  in 
the  foregoing  remarks.  It  is  evident  that  if  anindar 
moi'ements  of  the  shaft  of  the  fenun-  arc  performed  by 
roltitianot'  its  head  within  the  acetnbiUum,  tlio  converse 
proposition  must  be  true,  that  rutiiliuii  of  the  shaft  is 
performed  b}'  a ni/uhir  movements  at  the  hip-joint. 
The  student  nuist,  however,  l)ear  in  mind  that  the 
neck  being  obliipic,  not  per|>ondicula,r  to  the  axis  of 

pi'L'hensiiin  Iiltl'  imtirt'il  is  :iliin  lo  itu'  MilL'nr  nn-clKinirnl  oiTors, 
tlKit  a  II_v-\vhoel  inn-rtisr.^  the  Hirru  til'au  cn^Miic.  that  a  Wwv  mul- 
ttji/'irs  iKtwcr.  \r.) 

*  'I'liis  is  siMiiL-lilui's  put  lor\\:ir(l  as  in  itsolf  an  adoiiualt'  roa.son 
I'm-  llio  ilnuMe  i>l)li.|nily  nf  llir  H'uinr;  Inil  sui-li  an  I'xplanal inn  ap- 
]iL-ars  io  nu!  insullicii'nt ;  lor  it  wuiilil.  1  tliinU.  liavi'  l>i'i'u  a  clunisy 
(■.\]H'ilii'lit  1"  wi'aUon  (111'  wlmlf  nihnnn  liv  an  aliLrul.av  luaiil,  I'ur 
Mil'  soli'  purjuisr  nl"  ^'ainin-.''  a  li'vi'vairi'  wliirh  wouiil  havr  ri'sulli'ii 
as  ccrtainlv.  anil  \vilIionl  any  siu-li  sai-vilii'i'  of  strciiu'lli,  i'voui  ii 
s!i;:lit  pi'olouL'alion  ol'llii'  Inu'lianlor  niajor. 
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the  shaft,  this  reciprocal  conversion  of  movements  is 
onlv  partial ;  tlie  angular  and  rotatory  motions  of  the 
shaft  being  each  performed  by  a  movement  of  the  joint 
intermediate  between  the  two. 

It  would  be  unnecessary  to  dwell  upon  the  mecha- 
nical advantages  which  the  shaft  of  the  femur  derives 
from  its  cylindrical  form,  its  longitudinal  curvature, 
and  the  dense  rib,  or  linea  aspera,  which  runs  along  its 
posterior  surface.  The  hollow  cijlinder  is  known  to  be 
the  most  advantageous  form  for  a  column,  i.e.,  the 
mode  of  disposition  in  which  a  given  weight  of  mate- 
rial is  capable  of  sustaining  the  greatest  amount  of 
pressure.  The  eff-jct  of  longitudinal  curvatures  in 
preventing  absolute  rigidity,  and  distributing  the  force 
of  concussion,  has  already  fallen  under  our  notice  ; 
and  the  lima  a-ipera  serves  evidently  as  a  buttress  to 
that  side  of  tlie  column  which,  on  account  of  its  con- 
cavity, sustains  the  chief  force  of  longitudinal  compres- 
iion,  and  is  most  liable  to  be  crushed  by  the  constant 
weight  of  the  trunk,  or  l)y  the  still  severer  pressure  to 
which  the  bone  is  ow<.5/OKa//y  sul»ject  (as  in  the  action 
of  j;irnping  from  a  height  to  the  ground,  carrying  heavy 
burdens  on  the  back,  &C.). 

The  lower  extremity  of  the  femur  enters  into  the 
structure  of  the  knee-joint,  and  will  be  noticed  in  our 
arx-ount  of  the  mechani.sm  of  that  important  articu- 
lation. 

OF  THE  r.KO. 

Z2',.  Tlie  leg  is  formed  of  three  bones  ;  two  of  the 
cylindrical  ch-tss,  calhjd  the  fihia  iindjihnla,  respectively 
analogous  to  the  'jlna  and  radius  of  the  upi)er  extre- 
mity; the  third  a  small  appendage,  named  t\ui  pnldla 
or  i /•'''",  resembling  the  nc.i'i.moid  bones  on  the 
one  hand,  and  the  'derranon  process  of  the  ulna  on  IIjo 
other. 

OF  TIIF  TI 

S2fi.  The  tibia  occupies  the  anterior  and  intcinal 
T 
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part  of  the  leg,  extending  in  a  direct  line  from  the 
tliigh  to  the  foot.  It  is  the  largest  bone  of  the  leg, 
and,  indeed,  excepting  only  the  femur,  of  the  entire 
skeleton.  It  is  of  a  prismatic  figore,  considerably  ex- 
panded above,  whore  it  enters  into  the  composition  of 
the  knee  ;  more  slightly  enlarged  below,  wh'ere  it  con- 
tributes to  form  the  ankle-joint.  In  the  w'ell  formed 
male  it  stands  verticallj-,  .so  as  to  be  parallel  with  its 
fellow  of  the  opposite  side  ;  but  in  the  female,  in  whom 
the  fenuir  descends  very  obliquely  inward,  the  tibia  has 
a  compensating  inclination  downward  and  outward. 
We  shall  examine,  in  the  usual  ordei-,  the  c.rti-onilics 
and  shaft  of  the  bone. 

327.  Superior  extrejiity.  At  least  twice  as  large 
as  the  lower;  of  an  oblong  form,  with  tlie  long  dia- 
meter transverse:  divided  into  two  lateral  eminences, 
called  the  tubero.sitie.s  op  the  tibi.v.  These  emi- 
nences are  continuous  witli  each  other  in  fj-oiit,  hut 
separated  posterioi-ly  by  a  shallow  notch,  called  the 
pojiUlcal  notch,  which  gives  attachment  to  a  ligament.* 
In  size,  the  internal  tul>erosity  somewhat  exceeds  the 
external ;  in  form,  the  two  eminences  closely  resemble 
each  other — so  that  their  surfaces  are  susceptible,  in  a 
great  measure,  nf  a  common  description.  Si  kfaces. 
Sii/terioi:  The  superioi-  surface  of  each  tuberosity 
presents  a  smooth  oval  concavity,  deepened  in  the  re- 
cent subject  by  .a  semilunar  tibi-o-cartilage.  and  articu- 
lating with  the  conesiionding  condyle  of  the  fenmr. 
The  articular  surface  of  lliu  internal  tuberosity  is  ■ 
longx'r,  and  somewhat  more  concave  tlian  that  of  the 
external;  wiiich,  on  the  Dtlier  liand,  is  the  wider' 
cavity  o1'  the  two.  lletweeu  (liese  surfaces,  and  some- 
what nearer  to  the  lioslerior  than  to  the  anierior  asjiect 
of  the  bone,  appears  tlie  sj)!!,!!!!,^  pivirxx  of  tjie  tibia,  a 
pyramidal  eminence,  presenting  at  its  snnunit  two 
sharp  tubercles,  and  giving  .■ilt.-iehment  before  and  he- 


*  PosliTior  i-ru.  i;il. 
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bini  to  ligaments.*  Before  and  behind  this  emi- 
ncuce  are  rough  surfaces,  presenting  weU- marked  liga- 
mentous impressions.  +  Lateral.  The  lateral  surface 
of  each  tuberosity  is  convex  and  rough.  That  of  the 
internal  tuberosity  gives  attachment  to  a  ligament.^ 
Anterior.  This  aspect  of  the  tuberosities  presents  a 
continuous  surface,  of  triangular  form,  wide  above, 
narrow  below,  where  it  terminates  at  an  oblono-  emi- 
nence of  con.sideraiile  size,  called  the  tuherde'of  the 
tib'a.  This  tubercle  is  divided  into  two  parts  ;  an  hv 
ferior,  rough,  for  the  attachment  of  a  strong  ligament  :§ 
a  .m.perior,  smooth,  and  covered  in  the  recent  sulyecfc 
by  a  bursa,  over  which  the  ligament  glides.  Posterior. 
The  posterior  surface  of  the  internal  tuberosity  pre- 
st;nw  a  horizontal  gi-oove  for  the  attachment  of  a 
nimcle.li  Tne  po-iU-rior  surface  of  the  external  tube- 
ro-:ity  presents  a  flat,  nearly  circular  facet,  directed 
downward,  backward,  and  outward,  for  articulation 
with  the  fibula.  Above  this  facet  and  nearer  the 
median  line  i.s  a  smooth,  extremely  shallow  gi-oove  for 
the  transmission  of  a  tendon.^ 

:i-28.  I.VFKi'.loh  K.XTKK.«iTy.  This  extremity  is  of  a 
qnalrdateral  form,  more  exiensive  in  the  transverse 
than  in  the  antero-posterior  diameter,  and  distinguished 
by  a  strong  process  called  the  malkolm  internu.i,  which 
projects  downward  from  its  inner  side.  SunFACE.s. 
Anterior.  A  smooth  convex  surface  covered  in  the 
recent  subject  by  several  tendons.**  Po-nterior.  Pre- 
senu  a  superficial  groove,  directed  downwar.l  and  a 

*  Thfi  two  liifa'.opnt.s  liy  which  the  oxtrcrriiliM  tjf  (h(;  cxlenial 
Rernihiriar  f:-irtilat<c  arc  laHti-ni.-il  to  the  \ioui-. 

+  The  unli^'or  surf'aw  sfivcM  iittarljirifiit  lo  the  iinti'rior  (.Tiici:il 
.ent,  ari'l  the  anterior  liifament,  of  the  iiilerinl  serjiilnnar 
i  iffe;  the  p'lAlfritiT  itirfiu'e  i'ive.H  atlJiehrnent  to  tlie  poslerinr 
iient  of  the  inteni.il  Hctriilnriar  eartihi^e,  and  a  lew  lihres  i;f 
:/isterior  enieial  iiifament. 

-  Intern  il  lateral  lia-arneiit  of  tlie  knee-joltjt. 
j  biirarnentiirn  patelhe.  li  SemirnemhraiiosnH. 

I'ofjIiteiH.  Kxtoiisors  o(  Die  lot'H. 
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little  inwaixl,  oontinuous  with  a  similar  groove  on  the 
astragalus,  and  serving  lor  the  transmission  of  a  tentlon.* 
This  groove  is  usually  very  indistinct.,  and  should  he 
carefully  distinguished  from  a  much  deeper  groove 
which  runs  by  its  side,  and  in  a  nearly  ])arallel  direc- 
tion, on  the  hack  of  the  malleolus  internus.  Exfoiud. 
Presents  a  triangular  rough  excavation,  corresponding 
to  a  similar  convexity  on  the  fibula,  to  which  it  is 
attached  by  an  interosseous  ligament.  It  is  bounded 
by  two  ridges,  the  .-interior  more  prominent  than  the 
posterior,  both  rough  for  the  attachment  of  ligaments.f 
(Cruveilhier  describes  this  excavation  as  presenting  at 
its  lower  part  a  narrow  snuioth  surface  for  ai'ticulatinn 
■with  a  similar  facet  on  the  fibula.  This  I  have  never 
seen.  In  ail  the  sjiecimens.!  have  examined,  the  exca- 
vation everywhere  attaches  the  interosseous  ligament; 
the  lower  bolder  of  which  consequently'  appears  in  the 
ankle  joint,  level  with  the  tibial  articular  surface). 
Intcriutl.  This  surface  extends  downward  upon  the 
MALLEOLU.S  INTERNUS,  a  Strong  process  of  pyraniid.al 
form,  flattened  from  within  outward,  convex  and  sub- 
cutaneous on  its  inner  side,  smooth  and  cartilaginous 
ci-lcrimlli/,  wheie  it  is  continuous  with  the  teiniinal 
articular  surface  of  the  f'one.  The  f(?i/(r,'or  ion/i  r  of 
this  process  and  its  truncated  cxirnii  it  i/  or  xitmiiiit  pre- 
sent murks  of  ligamentous  insertion. J  Its  pn^la-iiir 
harder  is  traversed  by  a  deep  groove,  sometimes  doidile, 
wdiich  runs  obliquely  downward,  inward  and  forward, 
for  the  transmission  of  two  tendons.;;  Iiijiriar.  This 
surface,  by  whicli  tlu'  tibia  articulates  w  ith  the  astr.i- 
gnlus,  is  of  a  quadrilateral  form,  wide  externally,  where 
it  meets  at  a  right  angle  the  n.arrow  artieul.ar  margin 

•  Floxor  IdH'.'US 

t  Aiitcriiir  :.inl  pn.^ilcrinr  li^'iiniciils  o\'  the  ir.tri-inr  tiliiu-llluil.ir 
i'rliriil;i(i(Mi. 

:J:  tnir  till-'  intcniul  l;ili'r;il  li;:':iiiit'iil  ul"  iue  iiiik'n-luinl,  or  lil-io- 
tarsal  li^riuiicnl. 

i;  Til>iiilis  iiiisticiis,  ;nul  licxor  coiiiiinMiis  liiiritormn  pcilis;  llic 
lii.-inor  bL'iiiy:iu  IVunt  ut  tlu'  laltif,  and  somewhat  on  il.s  outtr  f-ldt'. 
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of  the  depression  which  receives  the  fibula ;  somewhat 
DiiiTower  internally,  where  it  is  continuous  with  the 
S'.u  joth  outer  surface  of  the  malleolus  internus.  It  is 
uniformly  concave  in  the  antero-posterior  direction, 
but  is  rendered  alternately  convex  and  concave  in  the 
opposite  sense  by  the  presence  of  a  median  elevation 
Fanning  frvm  before  backward,  and  separating  two 
lateral  depressions. 

329.  Body  ob  .Shaft.  Presents  the  form  of  a  tri- 
angular prism,  curved  twice  upon  itself,  so  that  its 
inner  aspect  is  convex  from  above  downward  at  the 
upper  part,  concave  in  the  same  sense  below.  It  is 
also  twisted  on  its  axis  in  such  a  manner  that  its  pos- 
terior surface,  which  looks  directly  backward  above, 
backward  and  outward  below.  Its  most  slender 
part  is  not  in  the  middle  of  its  length,  but  at  the  junc- 
tion of  il3  upper  three-fourths  with  its  lower  fourth,* 
and  from  this  point  to  each  extremity  it  increases  gra- 
dually in  thickness.  It  presents  three  surfaces,  sepa- 
rated by  three  Oorderg. 

i'-i'l.  IV(i'.[Ji;l'..s.  Ant'-rwr.  This  is  the  most  ele- 
vated Ix^rder  of  the  three,  and  for  that  reason  is  called 
th';  cr(:M  of  thf:  ti/fi'i.  It  c'>niiiieiicos  above  at  the 
tu';erosity  of  the  tibia,  and  terniinates  below  at  the 
atiterior  bonier  of  the  riialleoliis  internus.  It  jiursues 
a  sinuous  C':urflc,  turrjing  a  little  outward  at  its  uj)|ier 
extremity,  and  taking  a  considerable  bend  inward 
l.el'.w.  Jr.  is  very  sharp  and  prominent  at  its  up|ior 
arid  middle  part,  rwitided  anil  indistinct  in  the  l<jwcr 
third  f/f  its  length,  in  the  living  subj'/ct  it  lies  inirno- 
diately  lieneath  tbe  skin,  ;ind  is  po|.nlHrly  I'-nmid  the 
xA'".  It  sfives  attacluneut  lt>  an  a|)'inourosiM. f  //'- 
f'rriui/,.  This  }niril>:r  is  the  letist  r/,i.i'iiir/./.i/  prominent  nf 
th';  thre'.-.  It  nins  from  tbo  pusleri'ir  part  of  tin; 
uiternal  tuberosity  t>i  tlie  p'.'Sterior  border  o!'  tin;  lu'il- 
leol 

•  }{f  xi  'i  t\it'.  ^^^'^\}^(■J^(•y  ofCr.'urhire  at  thi.s  point.. 
t  Tfn:  aj/OTtCuro-i.-f  (ji' the  Ifc^^. 
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below,  but  the  intervening  portion  is  sufficiently  well 
marked.  It  gives  attachment  to  some  fibres  of"  three 
muscles.*  External.  Commences  above  at  the  ex- 
ternal tuberosity  just  in  front  of  the  articular  facet  for 
the  head  of  the  tibula,  and  bifurcates  below  to  fonu 
the  anterior  and  posterior  margins  of  the  triangular 
depression  wiiieh  receives  the  lower  extremity  of  the 
fibula.  It  is  shiirp,  es|)ecially  in  its  ndddle  portions, 
and  gives  attachincnt  to  an  aponeurosis,  f 

331.  iSuKFACES.  Pvdcriur.  This  suriace  is  divided 
into  two  parts  by  a  ridge,  called  the  ohlique  line  of  the 
tihiu,  which  runs  from  the  articular  fitcec  for  the  head 
of  the  fibula  downward  and  inward  to  the  internal 
boi-der,  which  it  joins  at  an  acute  angle  just  where  the 
iipper  joins  the  ndddle  third  of  the  shaft.  The  oblique 
line  is  i-ough  for  the  attachment  of  a  fascia, J  and  p:a-t 
of  a  muscle.^  The  surface  above  it  is  of  a  trianyular 
form,  wide  at  its  upper  part,  ternunating  in  an  acule 
angle  below,  and  looking  directly  backward.  It  is 
concave  fi'om  above  downward,  conve.x  transverselv, 
and  rough  for  the  insertion  of  a  muscle. ||  The  ]iortion 
of  surface  which  lies  below  the  oblique  line  (comprising 
about  two-thirds  of  the  whole)  is  flat  and  smooth,  nar- 
rower above,  wdiere  it  is  directed  liackward,  tli;:u 
below,  where  it  looks  somewhat  outward  as  well  as 
backward,  in  conye(|nence  of  the  twist,  of  the  bono. 
This  .surface  is  coVLred  by  two  muscles.'^  to  which  its 
upper  two-thirils  give  origin  ;  and  it  ]U'csents  at  its 
superior  jiai  t,  inimedi;iirl y  beneath  the  oblique  line, 
the  mcdidlari/  foruiiieii  of  the  tibia,**  entering  the 

♦  roplilciis,  soldis,  !Ui.l  llc\nr  Vm'f»f  ilii;it.n-iini  pi'ilis. 

t  IntiTcissuDlis  iiu'lnhr::iif.  J  ISiplili'nl. 

§  Inner  lu'iiil  Dl'snli'iis.  ||  l',i|iliicns, 

1i  'l  iliiiilis  l  o.slicMs,  .mil  lii'Ncir  c'nimiimiis  diuitonini,  wliicli  arise 
side  liv  side,  llie  loriner  eMrni.-il  Id  ilie  hdler. 

Tliis  lidle  is  reiii:uk;dil.v  hn-ire.  in  woll-niarked  speci- 
mens, preeedeil  by  a  irronve.    I(  is  llmniirli  lliis  liinniien  lliiit 

t'riiveilhier  has  tnieed  a  nerve.  :i  iinpanviuir  Ilie  niedulhiry 

artery  into  the  subst.inee  ul' 111.  Imne. 
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bone  obliquely  downward.  Internal.  A  smooth  .sur- 
face, wider  above  than  below.  Its  upper  part  looks 
inward  and  forward,  and  is  covered  by  an  aponeurotic 
expacsion;*  its  lower  part  looks  directly  inward,  and 
lies  immediately  beneath  the  skin.  E.ctmml.  The 
two  upper  thirds  of  this  surface  are  directed  inward, 
and  hollowed  by  a  .shallow  vertical  groove  for  the  at- 
tachment of  a  muscle. t  The  lower  third  winds  around 
the  bone,  looking  at  first  forward  and  inward,  after- 
ward almost  directly  forward.  It  is  smooth,  convex, 
and  covered  by  several  tendons.:!: 

332.  Structure.  Agrees  in  every  respect  with 
that  of  the  long  bones  in  general,  which  has  already 
been  fully  described.  Development.  By  three  points, 
one  for  the  shaft  and  one  for  each  terminal  epiphysis. 
Theossific  centre  of  the  body  appears  from  the  twenty- 
fifth  to  the  fortieth  day  of  fostal  life ;  that  of  the  supe- 
rior epiphysis  witliin  the  first,  that  of  the  inferior 
epiphysis  within  the  .second,  year  arf^er  birth.  Tho 
superior  epiphysis  is  a  thin  terminal  layer,  prolonged 
downward  in  front,  .so  as  to  include  the  tubercle  of  the 
tibia.  The  inferior  epiphysis  in  like  manner  includes 
th';  malleolus  internuH.  In  one  instance,  however,  a. 
separate  ossific  point  has  been  observed  by  Beclanl  in 
the  malleolus  intenius  ;  and  Cruveilliier  states  that  the 
tubercle  also  i.s  .sometimes  developed  from  a  centre  of 
its  own.  T>ie  ossific  union  of  the.se  jiieces  coiticides 
with  the  period  of  perfect  development,  which  varies 
from  eigiiteen  to  twenty-five  years  in  fliff'erent  indivi- 
duals.  Tlie  law  of  invert«;d  order  already  stated  is 
plainly  exemplified  here;  for  the  inferior  epiphysis, 

*  [JeriTwl  from  ihi:  conjoinc'l  tfii'lr.iiH  of  tli<;  (,'rii"ilis,  s.-irluriiis 

+  Tir.iali.1  ar.HiMH;  an'l  also,  .'it  Ihc  n]>\,<  r  ,  fnuv:  libr(-'s  <.i 
th^'  f-\U:z\*  ,T  <\\  j-itoriuri  f'Oififnt:iii'<.  . 

tTh«,s<-  of  t,ti<;  fibifilU  nw.  -w,  i-\\i-w'>t  \>rt,YT\niK  \iiMwA»,  n- 
ternor  CKmrnrini s  'li^itorum.  aii'l  yctuww*  ti.Ttins.  IIhwc 
(\',x\*  \\r-  in  Uio  or'lor  of  enumtration,  procccilinh'  Ir'""  wi.liai 
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lower  ex^ti^mity  ^'^^r^^-  ^  '^'^^ 

that  of  the  upper     It  i,'   f     '""''''^^^  ■•interior  t, 

fo™i"the.p;,ir;hre;'fi;-,::;';ystt^'r^*^^ 

f.-o.n  side  to  .side  i„  the  lower  tuo  fifths  '  7 
longitudinally  so  as  to  nr^J^l  ■       '  "^""'^^ 

tibia,  a  concavitvT,  tl,^  "T'^'^^^y  ^""'^"^^ 

appearance  ;:   ^li  ?  ;iX';"f  •  ''^'^ 
wiiich  is  external  hov.?      -  ^^'^  ^'^'^^^'^ 

.    posterior  below  Hn  U^:  :;:  '"n  "'^^  *°  ""'"^^^ 

however,  the  stnde  t  ■"'Stances  of 

is  '-eally'twisttd  0,  th  tX  ^-^-^ 
spiral  direction  A  e  a  ',  et!.      ''  "^-"^  ^''^'^^  '"'^'^ 
and  always  de  ,e  ds  o i^fh     '  "  ^"l"-^'-ficial, 
rierves  in  a  windi     '     r  *    ,  P'''''","'^  o^  ■ 

this  remark  bee     l°rs°  'll  ""^  ^ 

torsion  of  bones  '   „:  "7'"''!^''  '^"'^'^  °f       "  ^"'^  of 

the  notion  tk!::  ti.:^  :^z:^''"'''''' 

wore  than  a  mere  nnxle  in-^  ,  f '''''i""^'';  " '"}"^^i""S 
that  a  torsion  or  spir-  1  •!  ,1^  '^""^  'I'-d 
actually  exist  We  s l,.,')^  ^  ^"1""'  ""^  '^'"''-■s  ^oes 
fx<,r«/L.,  and  afterw  u  s'n''''  ^''^t  the 

334.  U:..CKE:::;:;:  ;^  the  bono 

of  irregularly  rounded  form  ;■  ^P'Pl'ys.s 

«rta-«/<o-  shw;,,,  ahl  ,,t  '■  l"^^'-'"ti"S  a  terminal 
process  of  thi  nhnh    t^Hn'T'  ■"•"'"''^ 

l^nvard,  and  Inird/ t^JLS'  ;I'--^;i-;f: 
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spondin.  facet  on  tlie  external  tuberosity  of  the  tibii 

attochrnent  on  all  sides  to  n-,nscles  and  liganients  + 

Lower  Lxtremity,  „r  .Malleolus  E.xternus 

Tti  ep.phy.Ls      larger  and  descends  lower  than  the 
th"f f  "  '^''^'^  it  corresponds! 

>  J°'"«l  by  its  base  to  the 

3haft  and  presenting  for  examinatio'n  three 
tfare.  Ma;.  a.,d  a  rounded  exlmnki^  or  Tt' 

Sr:S::^",^'^"^-^5'  -^^-'t^neous!  and  cSucJ 
^ft     '"'*"?"'f  also  subcutar,eous,  on  the 

on  er  aspect  of  the  shaft.  Its  Inner  surface  is  divided 
abmV  ',1'  °f  triangukr  fonn,  wider 

toTn  .  1'""/^''''^''^'''^'^  ^^"ve.x,  and  corre.sp^din" 

C    1  ?  "'■•'"-"rt'C"^^?-  po?y?-o?/  situated 

depression  for  the  attachn.ent  of  a  li..^,ent  -  The 
-1^^  r^'""^"'"^  extern^ "  n;u.,.owS 

n  n      T'  '"f  a  .shallow  groove, 

«Dir,b-=,-.  "".'^-S.        tl"-  three  4wv.te-*  of  this 

■U  l..v.r  part  w,th  the  impression  of  a  ligan,ent;|| 

-''-i'  H^Ta  fcv;'';KV;"T''V''"^  ,-r..,„.„s  i,.„. 

"nor  ..Mt...™..)  lateral  liVinicnt. 
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the  cxtmml  is  an  elevated  ridge,  forming  the  outc 
boundary  of  tlie  groove  on  the  posterior  surface  •  tli 
postcTwr  13  rounded  and  smooth  :  alJ  three  convene 
towards  the  mmmit  of  the  process,  wliicli  is  a  conic^a 
eminence,  proh.nged  obliquely  downward  and  outward 
and  furnisliing  attacliment  to  a  ligament.* 

330.  Shaft.  We  have  given,"  in  our  prelimiuar 
notice  of  the  fibula,  a  general  sketch  of  its  body  o 
sliaft,  describing  its  torsion,  its  longitudinal  curvature 
and  Its  inclined  position,  and  adding,  witli  respect 
Its  form,  that  it  is  prismatic  above,  transversely  flat 
tened  towards  tlie  lower  e.xtreraity.  We  may  heir 
therefore,  proceed  at  once  to  the  minute  examinatio. 
ot  Its  lines  and  sui-farcs. 

337.  Lines.  Anta-iw:  Commences  above  at  thi 
iront  of  the  head,  runs  vertically  downward  to  th, 
middle  of  the  bone,  then  curves  a  little  outward,  an. 
biturcates,  sending  one  branch  to  the  .-interior,  and  om 
to  the  external  border  of  tlie  malleolus  externus. 
ihese  branches  form  the  lateral  boundaries  of  a  ti  ian- 
guhir  subci*aneoiis  space,  continuous  below  with  the 
subcutaneous  sniface  of  the  malleolus  e.xternus. 
(Sometimes  the  posterior  branch  of  this  bifurcation  is 
taken  alone,  as  the  continuation  of  the  anterior  line, 
which  IS  then  said  to  wind  backward  and  terminate  at 
the  external  border  of  the  malleolus  externus.  while 
tlie  triangular  subcutaneous  interval  is  described  aa 
part  ol  the  anterior  surface.)  I nlcrosscous.  The  iii- 
terosseou.s  line,  though  not  rcm.-irkable  for  its  promi- 
nence, IS  a  boundary  of  great  importance  in  a  nivolo- 
gical  point  of  view,  because  it  yives  .-ittachment  to  the. 
iiiten.sseous  membrane  thai  stretches  between  the  tibia.- 
and  hliula,  and  separates  the  extensor  muscles,  whichr 
le  m  front,  from  the  flexor  muscles,  which  are  attacheil 
behind.  J  his  line  runs  cK.se  on  the  inner  side  of  the 
anterior  line,  nearly  p.arallel  to  it  in  the  upper  two- 
thirds  of  Its  length,  where  the  interval  between  the 
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two  is  sel.!..m  more  than  an  eUrhth  of  an  inch  wide, 
diverging  from  it  a  little  in  the  lower  third  of  its 
course,  so  that  the  intervening  space  increases  in 
width  to  about  a  quarter  of  an  inch.  The  upper  ter- 
minatiou  of  the  interosseous  line  varies  in  different 
subjects  :  sometimes  it  reaches  the  head  of  tlie  bone  at 
a  point  just  internal  to  the  origin  of  the  anterior  line  • 
sonietinies  it  becomes  indistinct  and  ceases  about  an 
inch  below  the  head.  Inferiorly  it  terminates  at  the 
apex  of  a  rough,  convex,  triangular  space,  situated  on 
the^.nner  aspect  of  the  l,one,  just  above  the  articular 
ffnrrace  of  the  malleolus  externus.  Posterior  This 
line  commences  above  at  the  base  of  the  styloid  pro- 
T''    u  l^e'''^^  at  tlie  posterior  liorder  of 

the  malleolus  externus.  Between  this  line  and  the  in- 
terosseous line,  on  the  internal  aspect  of  the  bone 
there  .3  a  very  prominent  ridge,  called  the  oblique  line 
oj  iMf.lj.da  winch  commences  above  at  the  inner  side 
ot  the  head,  descends,  at  first  vertically,  then  ob- 
I'pjely  forw:,rd,  and  terminates  below  by  fallintr  on 
U,=;  int-rossoous  line  at  the  junction  of  the  upper  three- 
h.a.H  w,tb  the  lower  two-filths  of  the  shaft.  (In  many 
specimens,  however,  the  oblique  line  cannot  be  traced 
ror-.vard  HO  far  as  the  interosseous  line,  but  ceases, 
rar.ner  abruptly,  at  the  distance  of  about  a  quarter  of 
an  inch  from  it.)  This  ridge,  which  derives  its  name 
rro'ii  Its  oohrpj,,  direction,  belongs  to  the  internal  sur- 
t.i':e  ot  the  bone,  the  upper  part  of  wliich  it  divid< 


into  an 


antenor  and  a  (.oslerior  portion.  Strictly 
sr.  -aking.  th.-refore,  its  description  should  be  reserved 
till  that  surface  comes  under  o.vandnation  ;  but  we 
r.av--.-  notice-l  ,t  here  lest  the  student  should  mistake  it 
tor  either  of  the  lines  between  which  it  lies.  All  the.se 
'-•■ii  of  the  fibula  idve  attaehment  to  processes  of 
■us  membrane,  -I'-iriraling  the  muscles  that  arise 
I  the  intervening  surfaces.* 

.vr,„Un„r  Iin<;  -yvit-^  nttnr'hmf-nl  Can  i>itcrr.i.i-;.'iil.-ir  scp- 
"■paratiri!?  tii.;  peronfjiis  V.uj^w^  ir.iJ  l,r.  vis  Ip.ni  llio  (  x- 
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338.  Sdrfaces.    Anterior    The   narrow  interv 
lying  between  the  anterior  and  iiitei'osseous  lines  is 
that  can  with  propiiety  be  called  tlie  anterior  turfai 
of  the  hbula,  because  it  i.-;  all  that  lies  in  front  of  ti 
interosseous  niendiiane,  and  gives  origin  to  the  e.-] 
tensor  muscles  of  the  tuts.     Its  upper  two-thiids  ai 
flat;  its  lower  third  is  wider  than  the  portion  abov.l 
and  grooved  in  the  longitudinal  sense.     In  its  \vh.. 
length  it  gives  attachment  to  muscles.*    The  tri;ii 
gular  subcutaneous  space,  that  suruKJunts  the  ni:i 
leolus  extei'iius,  may  be  described  as  part  of  this  sni 
face  (337),  which  must  then  be  said  to  wind  round  tl, 
bone  at  its  inferior  e.'itremity,  so  as,  from  looking /u, 
ward  above,  to  acquire  a  direction  outward  belov, 
External.    This  surface  is  directed  outward  in  i: 
upper  two-thirds,  where  it  is  uneven  and  grooved  loi 
gitudinally;  but  looks  backward  below,  where  it  pr, 
sents  a  smooth  suiface  continuous  with  the  posteri. 
surface  of  the  malleolus  e.xternus.   It  is  covered  belov 
by  the  tendons  of  two  Jiiuscles.f  to  which  its  upp.. 
half  gives  origin.     Internal.     This  surface  extern, 
from  the  interosseous  line  in  front,   round  to  tl,. 
posterior  line  boliiml.    Its  lower  third  is  smooth  an. 
plane.    Its  two  up|)er  thirds  are  divided  into  an  aiiti 
rior  and  posterior  ]iortion  by  the  oblique  ridyc.  alre;ul\ 
described.    The  anterior  jiorlion  of  the  inner  aspec ; 
(bounded  behind  by  the  oblicjue  ridge,  in  front  by  the 

ti'iisur  iliirilorum  foiiimimis  .-ijul  \u  i.oiiliMu:Ui(.n  tlu'  pcn.ncus 

liui'.  In  ilio  iiilLTiissi'tms  iiR"inln'.'iUL' ;  llioil 
IHiKlrriiir  lino,  to  an  inliTninsmil.'n-  si'ptinn  si'|mralinu-  the  pomnd 
IVoni  lliL'  sulcna  unil  Ik'xiii  polliris  l,iii(.-us;  \hc  ,  lilii/ii,  line,  lo  nn 
inlernins.  uhn- si.plimi  .supaiMliii-  thu  liliiali.s  pi.slii  us  IVoni  Ibc 
Ik'xor  iiulliris  K)n;^ns. 

*  'I'lie  I'xli'nsov  .li,i;il(ii-nni  cnnininnis,  .-m.!  Ilio  iic'roncns  (rrlius,  ! 
lornl  a  (.•cniliniions  niusi-lc,  wliirh  ..n  isi'^  I'nmi  liu'  anii  rior  snrliU'c 
in  ita  wliolc  Icnijtli,  (x'fiii)\  in-  tlu'  n:imiw  upper 
cxchisivelj  ,  anil  llu'  onlrr  h;iir      I  lie  lower  tliird,  iir  wider  por- 
tion oftlie  surl'aee.  Tin'  imier  half  of  the  lower  third  gives  origin 
to  llio  oxtLMisor  pr(»pi-iMs  iiolliei.s. 

t  I'eriineus  lunt^us  and  lirevis.  i 
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interosseous  line)  looks  inward  and  forward,  and  is 
grooved  longitudinally  for  the  attachment  of  a  muscle.  * 
The  ;>o*<erior  portion  of  the  inner  aspect  (bounded  in 
front  by  the  oblique  ridge,  and  beiiind  by  the  posterior 
line)  merges  below  into  the  smooth  lower  third  of  this 
aspect,  forming  with  it  one  continuous  surface,  which 
Looks  inward  and  backward  above,  directly  inward 
below.  It  presents  at  its  upper  part  some  rugosities 
for  the  attachment  of  part  of  a  muscle,t  and  at  its 
lower  extremity  the  rough  triangular  space  already 
noticed  in  the  description  of  the  intero.sseous  line.  (337) 
This  space  is  convex,  and  corresponds  to  a  rough  de- 
pression on  the  tibia,  to  which  it  is  bound  fn  tlie 
recent  subject  by  strong  ligamentous  fibres.J  The 
portion  of  surfa-'-e,  wliich  intervenes  between  the  ru- 
gosities above  and  this  triangular  rough  space  below, 
IS  smooth,  and  gives  origin  in  its  whole  length  to  a 
ma?cle.i  The  medullary  foramen  sometimes  appears 
op  the  middle  of  this  surface,  somt-times  on  the  oblique 
Jne,  entering  the  bone  obliquely  downward. 

3:j9.  It  is  nece;,sary  to  inform  the  student,  that  this 
Jccount  of  the  shaft  of  the  fibula  differs  essentially 
•rom  the  description  given  by  previous  anatomists. 
I  have  described  the  interosseous  ridge  as  one  of  the 
■•bree  principal  lines  of  the  fibula,  considei  "ing  the  siir- 
aces  between  which  it  runs  a.s  separate  aspects  of  the 
x-me.  Cnivfeilhier,  Cloquet,  and  other  authorities, 
Tsak  the  interosseous  line  into  two  parts— a  lower, 
vhich  th.;y  take  together  with  the  oblique  lino  to  form 
■he  internal  border  of  the  bone,  and  an  upper,  to 
*hich  toe  name  of  interosseous  line  is  exclu.sively  ap- 
'hed.  The  surfaces  lying  on  either  side  of  this  line  they 
lesoribe  togeti.er  as  the  inlr;r„„l,  .farfan:  This  is  in 
ny  opinion  an  arbitrary  an.l  unpliysioh.gical  method, 

*  Ti ouiifl  [^„tk;ii5 .  +  Oiitor  li«irl  ol  .KoliMiH. 

.  -  lnt<>rf«s.;on8  li^ampnt  of  the  inferior  til,io-[il>iiliir  arliciila- 

i  t'iej'/.'  loTi<fu.,  ;r,l|;'-i"i. 
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calculated  to  convey  an  erroneous  notion  of  the  mus- 
cular relations  of  the  bone  ;  for  tlie  surfaces  separated 
by  the  interosseous  line,  and  by  those  writers  included 
under  a  common  name,  lie,  in  the  recent  subject,  on 
ojiposite  sides  of  the  interosseous  membrane — occupy 
different  regions  of  the  limb — and  attach  antagonist 
sets  of  muscles  ;  that  which  is  in  front  of  the  membrane 
giving  origin  only  to  extenscirs,  that  which  is  behind 
it  exclusively  to  flexors.*  By  the  meihod  which  I  Ijave 
proposed,  this  anomalous  combination  of  surfaces 
avoided,  and  the  interosseous  ridge,  assuming  its 
proper  importance  as  a  regional  boundary,  is  recognised 
as  a  continuous  line,  and  described  in  its  whole  length 
under  a  single  name.  If  it  should  be  objected  that 
the  surfaces  separated  by  the  oblique  line,  and  described 
by  me  as  subdivisions  of  the  intei-nal  aspect,  difler  in 
direction  far  moi  e  than  the  surfaces  included  by  other 
writers  under  a  common  name,  the  reply  is  obvious. 
The  surfaces  which  I  combine  bulk  lie  behind  the  in- 
terosseous membrane,  hulk  belong  to  the  posterior 
region  of  the  leg,  and  botli  attach  muscles  of  the  flexor 
set.^  They  are  analogous  in  all  essential  points,  and 
their  difference  in  direction  is  merely  an  incidental 
circumstance  occasioned  by  the  prominence  of  the 
oblique  ridge,  the  obvious  design  of  which  is  to  in- 
crease the  extent  of  surface  for'muscular  attachment 
(as  may  be  inferred  from  tlie  fact,  that  the  obliciue 
ridge  extends  only  over  so  much  of  the  internal  aspect 

*  IJouriroi-.v  Ii.'is  been  so  l-ir  misleil  In  lliis  frror.  Iliiil  lie  s.nvs— 
"Chiu-im  ill's  Iriiis  aii-Us  /.,ro,n  }  ilnniu'  hi'  ]nir'son 
.siinnnct  au.K  aiioiirvmsi's  ik'  .^i  i,;n-:ili(iii  qui  liiiiitiMil  los  Iiiiis 
gmiipi's  niusi'iihiiri's  ilc  liijiiiulu'."— ..(„„/,„„;f  .//■  /'//m««<i,  lum. 
i.  p.  112.  This  slatnnriii,  tiilii'ii  in  i.i.nnrxion  willi  liis  ili'serip- 
tion  of  tlu'  inlrrnMl  Ijonicv  of  thr  lihulii.  wunlil  imply  ilial  Iho 
tihinlis  piisticiis  bi'liin.'i'il  1,1  ih,.  s;unr  ^rviiiip  .iC  niusi  irs  :is  the 
extensor  proprius  piillieis,  exlensor  ivmnnunis  (iiiriioi-nni.  anil  pe- 
roneus  tertius,— a  eoniliiiiiilion  aUou-el liei-  prepuslenins.  and 
reiiainly  never  inleniled  liy  the  iihiluscipliiual  an.ntomist  here 
c'ileii. 
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as  gives  attachment  to  two  muscles — disappearing  be- 
low where  only  one  muscle  takes  rise). 

340.  Stkcctcre.  The  medullary  canal  of  the  fibula 
is  verv  narrow  and  irregular,  and  extends  only  through 
the  middle  third  of  the  shaft.  The  areolar  tissue  of 
the  extremities,  and  especially  of  the  malleolus  ex- 
temus,  is  unusually  strong,  its  fibres  being  very  thick, 
and  the  cellular  intervals  small  in  proportion.  This 
compactness  of  structure,  which  is  observed  also  in 
the  malleolus  of  the  tibia,  may  account  for  the  infre- 
quency  of  fracture  of  the  ankles,  notwithstanding 
their  prominence,  and  consequent  exposure  to  concus- 
sion. Development.  By  three  points  ;  one  for  the 
body,  one  for  the  lower,  and  one  for  the  upper  extre- 
mity. The  first  appears  in  the  seventh  week  of  fcetal 
life  ;  the  second  about  two  years,  and  the  third  five 
yeara,  after  birth.  The  ossific  union  of  these  pieces  is 
complete  at  a  period  varying  from  twenty-one  to 
twenty-five  years  after  birth.  Articulations.  With 
the  tibia  above  ;  with  the  tibia  and  astragalus  below. 

OF  THE  PATELLA. 

•Til.  Tlic  patella  is  a  .'!mall  fiat  bone,  of  triangular 
form  with  rounded  angles,  thicker  above  than  below, 
ind  situated  vertically,  base  upward,  in  front  of  the 
knee-joint.  It  presents  for  examination  two  surfaces, 
two  I'j.iei-'jl  hord'srn,  a  hoxe,  and  an  apex. 

■J  12.  Suf'.FACE.s.  Anlnr't'ir.  Convex,  and  marked 
with  longitudinal  striff;,  between  which  apjicar  many 
imall  elli[(3oid  foramina  lor  nutrient  vessels.  This 
rarface  i.s  covered  in  the  recent  sul.ject  with  tendinous 
ibres,*  which  adliere  closely  to  it,  and  occasion  its 
rtriated  appearance.  Jn  the  recent  suljject  it  may  be 
elt  beneath  the  skin,  from  which  it  is  only  separated 
>y  the  superficial  fascia,  and  by  a  large  synovial  bursa. 


*  Of  tliR  '|iia'Jricep3  extensor. 


PATELLA. 


Posterior.  This  aspect  jiresents  a  smooth  surface,  of  i 
oval  form,  with  tlie  long  iliameter  transverse,  covered 
in  the  recent  snbject  with  cartilage,  for  articulation 
with  the  trochlea  of  the  femur,  to  the  undulations  of 
which  it  exactly  corresponds.  It  presents  two  lateral  i  ■ 
concavities  se]iarated  by  a  veitical  rounded  ridge. 
This  elevation  fits  the  trochlear  groove  of  the  femur, 
and  the  lateral  concavities  correspond  to  the  two  con- 
dyles. As  the  e.xternal  condyle  is  la'-ger  and  more 
prominent  than  its  fellow,  so  is  the  external  depression 
of  the  patella  more  extensive  and  deeper  than  the  in- 
ternal Below  this  surface  there  is  a  narrow,  convex, 
n(m-articular  space,  perforated  by  several  nutrient 
foramina,  and  directed  obliquely  downwai'd  and  back- 
ward towards  the  head  of  the  tiliia,  from  which  it  is 
separated  in  the  recent  subject  by  adipose  tissue.  The 
loiver  part  of  this  surface  assists  in  giving  attachment 
to  a  ligament.*  ; 

343.  Lateral  borders.  Thin  curved  borders,  t 
each  giving  attachnunt  to  a  ligament  and  part  of  a  '« 
tendon.  + 

34-1.  Base.  Tinck,  and  cut  obliquely  at  the  exjiense  a 
of  the  anterior  aspect,  so  as  to  present  a  roupii  broad 
margin,  directed  upwiird  and  forward,  for  the  attach-  .■ 
nient  of  a  strong  tendon.  J  : 

345.  Apisx.    Thin,  and  directed  downward  for  the  i 
attachment  of  a  strong  ligament. §  ; 
Str\icture.  (jf  light  cancellous  tissue,  covered  i: 

*  LiL^ainentuni  p:ltt.'ll:t^ 

t  The  iidcriinl  liiti'nil  border  pivcs  nllnoliniont  to  tlic  inttTD.iI 
liitenil  lipimcnt  of  I  ho  p;ili.'ll;i,  and  tii  Ili:it  iiovlion  of  tlio  fumiiKin  p 
extensor  U'liilnii  wliii-li  is  ch'vivcd  Iniin  llu' vastus  iiiti'riiiis ;  the  ;i 
exlei-iiiit  kdLi'iU  hunler  irivcs  attachnu-nt  to  tlie  rurrL'spoiuHiif^ 
li.,'niiicnt  and  tendon  of  the  outor  sido.    {The  lateral  H^-'anients 
ul'  the  patelhi  Inive  lieen  overlooked  hv  many  anatnmisls.    They  i 
are  wcdl  deseriljed  by  tiouri,-eiy,  .Iiin/omic  i/e /'i/uiiiwc,  torn.  1.  • 

p.  178.)  I ; 

X  ol'  the  quadriceps  extensor.  fl  ' 

§  Ijijranu'llluni  p  iti'lhe,  or  :)ifrti-]wtr}''ir  pni-/l''>i  nf  /hr  r.rt  elisor  H 
tcinlou—SiS  it  inij;lit  with  more  propriety  he  called. 


m£chanis5j:  of  the  leg. 


33? 


bj  a  thin  compact  layer,  which  presents  in  front  a 
remarkable  striated  or  fibrous  appearance,  as  we  have 
already  had  occasion  to  observe.  Development.  The 
ossification  of  the  patella  commences  in  the  end  of  the 
first,  or  beginning-  of  the  second  year  after  birth  ;  but 
is  not  complete  till  the  age  of  twelve.  It  proceeds, 
with  rare  exceptions  (of  which  Eudolph  has  recorded 
an  example  I,  from  a  single  central  point.  Akticula- 
Tio.v.  With  the  femur  only. 

MEC.q.VXISlI  OF  THE  LEG. 

ITnder  this  head  we  have  to  consider  the  osseous 
structure  of  the  knee,  and  of  the  two  tibio-fibular  arti- 
culations. Our  remarks  on  the  ankle-jcjint  will  follow 
the  description  of  tlie  foot. 

347.  Hie  knee-ji.int,  which  is  the  largest  joint  in 
the  body,  i.s  formed  by  tiie  articulation  of  the  femur 
with  the  tibia  below,  and  with  its  appendage,  the  pa- 
tella, in  front.  It  belongs  to  tiie  class  of  ginglymoid, 
or  binge-joints  ;  its  motions  being  confined  to  flexion 
and  extension  in  a  single  plane,  with  the  addition  of  a 
very  limited  rotatory  movement  when  the  leg  is  bent 
30  as  to  r-dax  the  ligantents.  The  ginglymoid  motions 
have  a  range  of  about  I-IO"^,  sx/c/ftiion  being  arrested 
when  the  V^jnes  arc  in  a  right  line  with  each  other  ; 
f.exion,  when  they  form  an  angle  of  about  '10°.  Neither 
these,  however,nor  the  rotatory  movements  of  the  knee, 
are  checked  by  the  encounter  of  the  bones.  Their  limi- 
tation depends  on  the  oblong  form  of  the  condyles,  the 
curvature  of  the  articular  surfaces,  and  the  disposition 
of  the  ligaments  wliich  bind  them  to  the  tibia.  The 
s'ibjoined  diagram  represents  the  antero-posterior  cur- 
vature of  the  external  condyle  (taken  from  the  lioiie 
itS"lf,  and  transferred  at  once  to  tiie  engraver's  block, 
by  the  employment  of  a  strip  of  lead,  in  the  luamier 
described  at  page  l^l8,  J('/.//m).  The  portion  "  //,  belong- 
ing to  the  back  of  the  condyle,  ciiincides  cx;'.ctly  withtho 
z 
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segment  n  t  of  the  circle  ab  d.  The  remaining  portion 
h  c,  which  includes  the  inferior  and  trochlear  aspects  of 
the  condyle,  approximates  closely  to  the  figure  of  the 


elliptical  curve  c  fj  h.    Tlie  curvature  of  the  internal 
condyle  is  siiuihir  to  tliat  uf  the  external,  but  on  a 
smaller  scale,  and  less  regularly  olliptical  in  front.* 
Now,  such  being  the  shape  of  the  condyles,  it  is 

•  The  radii  ofllie  postonor  ourvca  of  (lie  internal  unci  oxlorn.il 
condyle  are  iTspeetively  llve-ci^Miths  and  six-eighths  of  an  iuch 
long,  in  avcr.igc-sizod  tliialibones. 
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ohrious  that,  in  onler  to  the  performance  of  ;i  liirige- 
l;ke  motion  of  tiie  joint,  one  of  two  actions  must  take 
;'iace.  Either  tlie  anterior  extremities  of  the  condyles 
must  descend  into  the  articular  cavities  of  tlie  tibia, 
while  their  posterior  extremities  rise  ;  or,  on  the  other 
hanii,  their /iM/erior  extremities  must  descend  (turning 
on  the  centre  of  the  circular  curve  a,  h),  while  their 
anterior  extremities  rise.  In  order,  therefore,  to  pi  e- 
Tent  extension  beyond  a  right  line,  at  tlie  same  time 
that  a  free  range  of  flexion  is  permitted,  it  is  only 
necessary  to  attach  the  ligaments  at  or  behind  the 
point/,  so  that  they  may  permit  the  ascent  of  tlie 
anterior  ends  of  the  cond^des,  prevent  that  of  their 
poiteriw  extremities.  And,  without  entering  into  a 
dt^scription  of  tiie  ligaments,  with  which  we  are  not  at 
present  concerned,  we  may  state  in  general  terras,  that 
their  disposition  and  points  of  attachment  are  in^strict 
accordance  with  this  principle.* 

Rotation  o[  the  knee  joint  is  impossible  during  ex- 
tension of  the  leg  :  first,  because  in  that  position  the 
oblong  lower  surface  of  the  condyles  of  the  femur  fit 
closely  to  the  oval  cavities  formed  by  the  tibia  and 
semilunar  cartilages  for  their  reception  ;  and  secondly, 
because  the  principal  ligaments  of  the  joint  are,  dunng 
extension,  put  upon  the  stretch,  so  as  to  oppose  gliding 
motions  in  any  direction.  But  rotatory  move- 
ments become  [jossible  when  the  joint  is  flexed,  lie- 
cause,  in  that  posture,  exactly  the  opposite  conditions 
prevail.  The  ligaments  at  the  back  of  the  joint  are 
r'daxed  ;  and  the  rounded  hinder  extrenuties  of  the 
condyles,  coming  into  cavities  of  an  oblong  form,  are 
.?usceptit.ile  of  a  gliding  movement  liackward  and  for- 
ward withiti  them.     L'nder  these  ciruunislances,  rota- 

"  TtK;  \i<i*U:t\i>t  <TU'-i.il  lizrirncrit  [iri-Hi-nts  the  only  cxrcptiDii  (o 
tiiii  ic'ifral  nilp,  it^  antorior  tilip-H  lipiii!^  att;ii'li<''l  to  tlii'  very 
ffirit  of  tlip  int>T';<)iii|vloi'l  not  h.  'I'lifio  lilin'",  liowi'ViT,  an' so 
o!,lii|in-'|y  pl.v:fl,  aii'l  so  lousf,  tliat  tli-y  arc  rmly  in  full 

fl 'Xioii,  an'l  can  thf.Tffor'- have  no  clleot  in  |iruv<;iitiii;;  the  cum- 
rfi>.':i';';Tn(;nt  of  th.M  motion. 

z  2 
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tion  may  be  perforineil  iu  either  of  tliree  ditlerent 
modes  : — The  iiilenia!  coiulylo  may  act  as  a  jiivol, 
wliile  the  i.rtn-iuil  gliiies  baekuard  and  forward  in  the 
corresponding  cavity  of  the  tibia  ;  or,  rifc  nrsci,  the 
c.ttinial  condyle  may  lie  the  tixi'd  point,  wlule  the  ui- 
ttnntl  is  set  in  motion  :  or.  lastly,  dolli  condyles  may 
move  tocetlier,  the  one  advancing  while  the  other 
recedes.  (The  simultaneous  advance  or  retreat  of  both 
condvles  is  prevented  by  a  strong  jiair  of  ligaments,* 
lodged  in  tlie  intercondyloid  notch^.  Tlie  natural 
movements  of  rotation,  produced  by  muscular  action, 
are  of  the  first  kind  :  the  external  condyle  moving 
backward  and  forward,  while  the  internal  is  compara- 
tively (^though  not  |ierha]is  tilifuhittlii^  fixed.  e  have 
here  described  rotation  as  performed  by  the  condyles  of 
the  femur  on  the  tid>erosities  of  the  tibia  :  it  will  be 
nnderstood.  of  course,  that  the  corresponding  move- 
ments may  be  executed  by  the  latter  on  the  formert. 

o4S.  The  relative  position  of  the  patella,  which  we 
have  next  to  consider,  is  not  attected  by  rotation  :  but, 
in  tlie  ginglymoid  motions  of  the  joint,  the  condyles  of 
the  fentur  glide  over  its  jiosterior  surface,  bringing 
successively  into  contact  with  it  every  point  of  their 
elliptical  portion-  from  the  summit  of  the  trochlear 
groove,  which  touches  it  in  extension,  back  to  the 
Idndmost  points  of  the  tlattened  under-surfaces,  which 
reach  it  in  extreme  tlexiim.  In  very  strong  extension, 
indeed,  when  the  ligaiuentum  patelhv  is  stretched  to 
its  full  longtli,  the  patella  rises  half  its  diameter  above 
the  trochiea.  It  is  prevented,  iluiing  the  natur;il 
actions  of  the  joint,  fioni  moving  laterally,  by  the  ele- 
vated borders  of  the  trochlear  groove,  of  which  the 
external  is  the  more  i^rominent.  Wlien  the  extensor 
muschs  are  relaxed,  however,  the  I'atella  yields  reaiiily 
to  external  force,  and  may  be  jnished  aside  in  eitlier 
direction  ^Init  fmther  inward  ih.iu  outward*  troni  its 


•  ilu'  tTiicial  liirnna'Uts. 
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median  position  on  the  trochlea.  The  uses  of  the  pa- 
tella, as  a  protection  to  the  knee,  are  obvious.  It 
defends  it  from  violence  in  the  manner  of  a  shield  ; 
and  disiributes,  over  a  considerable  extent  of  surface, 
pressure  which  would  otherwise  be  accumulated  on  the 
prominent  extremities  of  the  condyles. 

349.  The  influence  of  the  patella  in  regulating  the 
action  of  the  extensor  muscles  is  a  very  remarkable 
feature  in  the  mechanism  of  the  knee  joint,  and  one 
which  has  never,  I  think,  l^een  thorougiily  studied  and 
explained.  It  has,  indeed,  been  stated  that  the  patella 
furnishes  the  extensors  with  a  longer  leverage  than 
they  would  otherwise  posses^,  and  the  observation  i.s 
correct  so  far  a.s  it  goes  ;  but  it  falls  short  of  the  truth. 
The  patella  does  more  than  this.  It  causes  the  ex- 
tensors to  act  on  the  tibia  with  a  l-overage  which  Tarics 
C'jnu'ari.ihj  during  the  passage  of  the  limb  from  flexion 
to  extension,  or  the  reverse  ;  adapting  them  to  furnish 
force  and  rdoclfy  in  the  exact  proportions  at  each 
instant  required.  This  function  depends  upon  an  ad- 
vancing and  receding  movement  of  the  patella,  which 
is  well  understood  by  anatoruists,  though  its  purjjose 
apfjfars  to  have  escaped  their  notice.  In  extension, 
th>,-  patella  is  thrust  forward  by  the  prominent  extre- 
mities of  the  condyles,  so  that  the  infra- patellar  por- 
tion of  the  extensor  tendon  (or  li;jaiaeatu.ia  iialdlo:,  as 
it  is  called^  slopes  forward  from  its  tibial  insertion,  at 
an  angle  of  from  twenty  to  twenty- five  degrees  with  the 
vertical  axis  of  the  tibia.  Whereas,  in  flexion,  the 
fl-ittened  under-sijrfa/;es  of  the  condyles  are  presented 
forward,  and  the  patella  falls  back  into  the  space  pre- 
Tiou-<ly  occupied  by  their  anterior  extremities  ;  so  that, 
when  the  joint  is  half  bent,  the  ligaineiiturii  patella) 
becomes  parallel  to  the  axis  of  the  tiljia,  and,  in  ex- 
treme flexion,  even  inclirjes  b;u;kward  from  the  jioint 
at  which  it  act,s  on  that  bone. 

Tljese  three  positions  of  the  patella,  and  of  the  infra- 
patfllar  portion  of  the  extensor  tendon,  are  .Hhown  in 
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tlie  annexed  diagram,  in  wliich  A  represents  the  tibia, 
B  the  femur,  C  the  patelhi,  and  D  the  ligamentiim 
patella?,  in  the  posture  of  fidl  extension.  D  is  inclined 
forward  at  an  angle  of  twenty-five  degrees  fi-om  the 
vertical  axis  a  a  of  the  tihia.  B',  C,  and  i)',  respec- 
tively rejJiL'Stut  the  femur,  patella,  and  ligamentum 


n 


patelliP,  in  denii-flexitm  of  the  joint  :  and  here  D'  is 
parallel  to  tlie  axis  of  the  iil)ia.  B",  C"..  and  D  ", 
represent  the  same  jiarts  as  they  ajipear  in  full  flexion 
—  the  patella  sunk  between  the  condyles,  and  the  ligar 
mcntum  patcllaj  sloping  obliquelv  hnrlirnfil  at  an 
angle  of  about  twenty  degrees  from  the  vertical  line. 
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In  the  first  of  these  positions,  the  extensor  muscles 
acquire  force  at  the  expense  of  velocity.  As  the  patella 
recedes  iuto  the  third  position,  the  extensors  act  more 
and  more  obliquely  on  the  tibia  ;  and  an  increasing 
proportion  of  their  force  is  exchanged  for  rclocitij. 

The  use  of  this  progressive  conversion  may  easdy,  I 
think,  be  perceived.    In  the  posture  of  full  extension, 
the  muscles  attached  to  the  patella  are  employed,  not 
to  set  the  tibia  in  motion,  but,  on  the  contrary,  to  keep 
it  iirmlv;i.-;ecZ  in  a  position  already  assumed.    This  is 
an  action  with  which  velocity  is  incompatible  by  its 
verr  nature  :  force  being  the  only  condition  which  can 
po^ibly  be  required.    But  when  the  muscles  are  em- 
ploved  to  restore  the  limb  fi-oni  the  posture  of  flexion 
to  the  rectilinear  attitude,  the  case  is  changed  ;  motion 
to  the  extent  of         has  now  to  be  communicated  to 
the  tibia,  force  ceases  to  be  the  sole  requisite,  and  a 
certain  amount  of  velocHy  becomes  indispensable.  To 
these  varying  necessities  of  the  limb,  the  shifting 
lt-vera"e  of  tl^e  patella  exactly  corresponds  ;  lengthen- 
ing' when  force  alone  is  required,  shortening  wheri 
there  is  ako  occasion  for  vdocily.    Nor  is  the  rjradml 
transition  from  one  kind  of  leverage  to  the  other  with- 
out its  use.    It  distributes  the  velocity  of  extension  in 
guch  a  manner,  that  the  motion  is  swifter  at  its  com- 
men'-ement  than  towards  its  close  ;  so  that  the  strain 
on  the  iK.-aments  which  finally  arrest  the  action  is 
Tnoderate<i,^hile  the  average  speed  of  motion  reinaiiis 
the  same.    It  also  gives  the  extensors  conHiderable 
parcha.se  on  the  tibia  a  little  before  it  has  reached  lull 
ext-iTLsion,  enablin<.'  them  to  keep  the  limb  very  firndy 
3tiff-:ned,  even  in  attitudes  <.f  slight  fioxion.  My  view, 
th=;n,  of  tlie  whole  matter  may  be  shortly  expres.sed  in 
the  following  terms  ; —  , 

'n.e  shifting  leverage  of  the  patella  enables  the 
extensors  to  mote  the  leg  into  required  i-ositmns  witli 
R.iffieient  vdocily,  and  U>  fix  it  in  them  with  adequate 
force. 
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350.  The  fibro-cartilages  of  the  knee-joint  serve  to 
deepen  the  cavities  uf  llie  tibia,  and,  by  promoting  lon- 
gitudinal elasticity,  to  di.stribiite  the  force  of  concus- 
sion. Other  uses  have  been  attributed  to  them  ;  but 
their  functions,  as  well  as  those  of  the  ligaments  of  the 
knee,  are  still,  for  want  of  an  exact  method  of  analysis, 
imperfectly  understood.  Some  hitherto  unobserved 
points  in  their  anatomy  and  mechanical  construction 
will  form  the  suljject  of  a  separate  paper. 

351.  The  rank  and  function  of  the  tibia,  as  the 
principal  bone  of  its  region,  and  the  main  suppo?-ter  of 
the  thigh,  are  clearly  indicated  by  its  relative  bulk  and 
position.  The  slender  shaft  of  the  fibula  serves  merely 
as  an  accessory  column,  furnishing  some  additional 
support  to  its  outer  tuberosity,  and  extending  the  sur- 
face for  muscular  insertion.  To  this  latter  purpose, 
the  interosseous  membrane,  that  stretches  between  the 
two  bones,  is  also  subsei  vient. 

352.  The  superior  tibio-fibular  articulation  is  a  small 
arthrodial  joint,  of  the  simj)Iest  kind,  capable  only  of 
obscure  gliding  motions.  The  infiyiov  tibio-fibular 
articulation  is  analogous  in  its  structure  to  the  amphi- 
arthrodial  joints ;  the  opposed  suriaces  being  sepa- 
rated, and  at  the  same  lime  firmly  connected,  bv  an 
intervening  plane  of  short,  strong,  ligamentous  fibres. 
This  joint  is  rendered  almost  immovable  by  the  recep- 
tion of  the  lower  end  of  the  fibula  info  a  triangular  ex- 
cavation of  the  tibia.  These  tibio-fibular  articulations, 
indeed,  have  no  sucli  rotatory  movements  to  execute 
as  are  i)erforr)ied  by  the  corresponding  joints  of  the 
fore-arm  ;  and  their  existence  probably  deliends  rather 
on  the  tendency  of  Natuio  to  the  i)rcservation  of  a 
uniform  type  in  the  construction  of  analogous  parts, 
than  on  any  mecli.-uiical  advant;ige  thence  restilting  to 
the  limb.  They  arc  evidently  the  dwindled  vestiges  of 
a  superior  oi'g.-ini/ation— I'al'her  p.xem]ilifviiig  pre- 
existent  law,  than  fulfilling  a  present  function. 


FOOT. 


345 


OF  THE  FOOT. 

■"^3.  Tlie  foot,  or  terminal  division  of  the  lower  ex- 
Lf'^miry.  represents  an  elliptical  arch,  resting  at  each 
extremity  on  the  ground,  and  supporting,  at  right 
angles  to  its  conve.x  aspect,  the  column  of  the  leg  and 
thigh.  It  is  composed  of  twenty-seven  bones,  united 
by  thirty-two  articulations,  and  arranged  in  three  divi- 
sions, called  the  tarsux,  metatursiis,  and  j>halav(jcs. 
These  divisions  correspond  to  the  three  regions  of  the 
Kand,  and,  like  them,  are  distinguished  by  well- 
rnarked  peculiarities  of  size,  foim,  and  mechanical 
structure.  Thus,  each  division  of  the  foot  is  shorter 
and  wider  than  its  predecessor; — their  relative  length 
V'eing  in  round  numbers  as  9,  (i,  and  4  ;  their  compa- 
rative width,  as  11,  13,  and  16.  Again,  the  tarsus 
consists  of  cuh'iid  Ixjnes,  articulated  to  each  other  by 
arthrodial  or  gliding  joints  ;  the  metatarsus,  of  long 
bone.^,  articulated  to  each  other  and  to  the  tarsus  by 
arthrodial  joints;  nljile  the  phalanges,  which  are  also 
long  bones,  articulate  with  each  other  and  with  tlie 
metatar.HUH  by  'ji nglyni'iid  or  hinyi:  joints.  Before, 
however,  we  can  understand  the  mechanism  of  these 
reg-ioiis,  or  perceive  their  analogies  to  the  correspond- 
ing division.^  of  the  hand,  it  is  necessary  to  take  them 
to  pieces,  and  to  .study,  one  by  one,  the  several  bones 
of  which  they  are  composed.  To  this  minute  exami- 
nation we  shall  immediately  proceed,  prennsing  only, 
in  general  terms,  that  a.s  mobility  is  the  dislinctivo 
quality  of  the  hand,  so  stretigth  is  the  predominating 
character  of  the  foot;  while  elasticity  Ijclongs  in  an 
equal  degree  to  both.  JI'  nee  the  breadth  of  tlie  iiand, 
the  great  length  of  the  fingers  in  coinparison  to  llio 
carpus  and  metacar[)us,  and  the  free  divergence  of  lljo 
thumb,  ffence,  on  the  contrary,  the  narrow  elongated 
form  of  the  fo',t,  its  diminutive  phalanges,  luul  the 
massive  structure  of  the  tarsus.     Hence,  la.Ktly,  in 
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both  these  organs,  the  multiplicity  of  joints,  the  an- 
gular disposition  of  the  bones,  and  the  obliquity  of 
their  ai  ticulating  surfaces. 

or  Tllli  TARSl;.S. 

354.  The  tarsus  consists  of  seven  bones,  viz.,  the 
calcaneuni  or  os  calcis,  the  astrag.alus,  the  cuboid 
bone,  the  scaphoid  or  navicular  bone,  and  the  three 
cuneiform  bones,  internal,  external,  and  middle.  In 
this  enumeration  the  tarsal  bones  are  arranged  in  the 
order  of  their  size,  from  the  c-ilcaneum,  wliich  is  the: 
largest,  down  to  the  middle  cuneiform,  which  is  thee 
smallest  of  the  series. 

355.  The  tarsus  is  not  susceptible,  like  the  carpus, 
of  a  transverse  divisiim  into  two  rows  ;  for  its  inner: 
border  presents  three  bones  placed  one  before  the: 
other,  its  outer  border  only /wo.  But  the  tarsal  bones 
may  be  natui-ally  and  conveniently  classified  by  the 
longitudinal  method  of  division,  suggested  in  a  former 
part  of  this  work  (-JS  l— 5).  Considered,  indeed,  with 
reference  to  its  niechauical  construction,  the  tarsus  at 
once  separates  itself  into  two  lateral  portions  ;  an  c.c- 
lernal,  remarkable  for  solidity  and  strength  ;  an  /»- 
leinul,  characterized  chielly  by  its  elasticity.  The 
external  division  consists  of  two  bones,  viz.,  the  cal- 
caneuni behind,  the  cuboid  in  front.  The  internal 
division  comprises  the  remaining  five  bones,  arranged 
in  the  following  order  the  astragalus  behind,  in 
front  of  that  tiie  scaplioitl  bone,  and  foremost  of  all, 
the  three  cuneiform  bones  ranged  side  by  side.  These 
bones  we  shall  at  once  jirocced  to  describe  ;  reserving 
for  the  sequel  our  observations  on  the  construction  and 
raeehauisui  of  the  tarsus. 


OF  THE  TARSAL  BONES  IN  GENERAL. 

356.  The  bones  of  the  tarsus  present  greater  diver- 


TARSAL  BONES  IN  PARTICULAR. 


347 


sities  of  size  and  form,  and  fewer  common  characters, 
than  those  of  the  carpus.  Each,  however,  has  six  sur- 
faces, articular  where  they  come  into  contact  with 
neighbouring  bones,  elsewliere  rough  for  the  attach- 
ment of  ligaments  ;  each  is  formed  of  light,  elastic, 
eancellous  tissue,  enclosed  in  a  thin  compact  layer  ; 
and  each  is  developed  by  a  single  ossific  centre,  with 
the  exception  only  of  the  calcaneum,  which  has  an 
additional  point  at  its  posterior  extremity.  The  deve- 
lopment of  the  tarsal  bones  takes  place  in  the  follow- 
ing order  : — The  central  point  of  the  calcaneum  ap- 
pears in  the  fifth  mouth  of  fcetai  life  ;  that  of  the  as- 
tragalus, a  month  later  ;  those  of  the  remaining  bones 
appear  successively  at  various  periods  during  the  first 
four  years  after  birth.  The  secondary  ossific  point  of 
the  calcaneum  does  not  make  its  appearance  till  from 
eight  to  ten  years  after  birth. 

OF  THE  TARSAL  BONE.S  IN  PARTICULAR. 


OUTER  DIVLSION. 

537.  This  division  consists  of  two  bones, — the  cal- 
cwji.m,  fjT  OH  cukii,,  and  the  cuhoid  Lone. 

3.58.  Calcaxeuji,  or  OS  calcih.  This  is  the  largest 
bone  of  the  foot.  It  is  of  an  elongated  form,  trans- 
ver=!';ly  flattened,  and  larger  at  its  jiosterior  extremity, 
whicii  projects  backward  to  form  the  strong  lever  of 
the  heel,  than  at  itf  anterior  extremity,  which  is  called 
the  r/realer  prfirjua  of  the  calcaneum— in  contradiis- 
tin':tion  to  a  small  apophysis,  .situated  on  the  inner  side 
of  the  bone,  and  caheri  its  UaHcr  jirocens.  The  calca- 
i)«;iini  \n  placed  oblif|uely  in  the  tarsus,  so  as  to  touch 
trie  ground  only  at  it.s  posterior  end.  Hui'.EACr.s. 
Hv,f,irrv/r.  Presents  in  the  middle  two  articul.ar  sur- 
faces ;  an  crternoj,  and  larg.T,  situated  on  the  body  '-f 
the  bone ;  3.11  iYdernal,  wliich  is  also  somewhat  ante- 
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rior,  supported  by  tlie  lesser  process.    Both  these  sur- 
faces are  of  oblung  form,  with  their  long  diameters  in- 
clined obliquely  outward  and  Ibrward  :  both  are  jjlane 
transversely;  and  boUi  are  directed  upward  and  for- 
ward to  articulate  with  corresponding  surfaces  of  the 
astragalus.    The  external  is  wider  behind  than  before, 
and  longitudinally  courcx;  the  internal,  on  the  con- 
trary, is  longitudijially  cancan:     These  surfaces  are 
separated  by  an  oblique  groove,  running  from  behind 
foj-ward  and  outuard,  and  rough  for  the  altachment  of 
a  ligament.*    Bifoir  the  larger  surface  ap|iears  the 
rough  upper  aspect  of  the  greater  process,  presenting 
an  irregular  depression  (continuous  with  the  oblique 
groove),  for  the  aMachment  of  several  ligaments, f  and 
a  muscle  ;J  huhiiul  it  is  the  upper  asjiect  of  that  part 
of  the  OS  calcis  which  projects  liackward  to  form  the 
heel— a  narrow  surface,  convex  transversely,  concave 
longitudinally,  and  corresponding,  in  the  recent  sub- 
ject, to  a  mass  of  ailipose  tissue  that  lies  in  front  of  the 
great  tendon  of  tlic  heel.   Jnfcruir.    A  narrow  surface, 
convex  transversely,  and  ccuisiderably  wider  behind 
than  before.     Posteriorlj',  it  ])i-escnt.s  two  liihnrlcs, 
separated  by  a  rough  (lcpyct;siu)i :  anteriorly,  a  single 
/«bcrde,  and,  in  front  of  it,  a  little  transverse  r/ruure. 
Of  the  posterior  tubercles,  the  crlcinal,  small  and 
rounded,  gives  attachment  to  a  muscle     the  'nitcrnal 
and  larger  attaches  two  muscles,  ||  and  present,s,  first, 
a  broad  ivjcviar  siirfarc,  for  the  support  of  the  heel; 
secondly,  a  prominent  iinicr  Iwrtlo;  which,  by  its 
lateral  projection,  deepens  the  concavity  of  the  inter- 
nal surlace.    From  the  depression  between  these  tu- 
•  Inlcnisscims  nstnii,'Mln-cali'aiii':i!i 

tTlie  iuit.  i-i()r.extcn.al  tiWvs  .,r' (lie  inlmisM'.m?  astrnialo- 
ca  .•ani'.m  i^'^niu'iil ;  also  (Ik>  .sMiu  rior  ..•il™i,.o-s.-ai,lKml.  ai.d  the 
inlrni.'il  rak..aiii'o-riilMiiil  litraninils. 

t  1-Atni.ior  iMTvis  (ii-ilnniin.      '  5  .Miiluctor  minimi  diuiti. 

II  Addiii;loi-lir(.vi.«|.olliri.sand  lloxor  hivvis  diuilonim.  (The 
loniior  arises  on  the  iiiiuM-  side  ol'ihe  latter,  from  the  nrominent 
internal  mart'iii  ol  the  Inherele.) 
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bercles,  a  long  Wgameut  takes  rise  ;  another,  shorter 
and  less  supeificiiil,  is  attached  to  the  anterior  tuber- 
cle: and  a  third  set  of  fibres,  shortest  and  deepest  of 
all  is  implanted  into  the  depression  in  front  of  Ihe  an- 
terior tubercle.*  The  striated  surface  between  the  an- 
terior and  posterior  tubercles  gives  origin  to  muscular 
fibres.t  Ej:leniul.  This  surface  presents,  near  its 
centre,  a  prominent  tubercle  for  the  attachment  of  a 
ligament.*  Behind  this  tubercle  is  a  wide,  even  sur- 
face, giving  attachment  at  its  upper  and  anterior  part 
to  a  sm-All  ligament  ;§  before  it  is  a  narrower  surface, 
belonging  to  the  greater  process,  and  presenting  two 
oblique  rji-wrei,  separated  by  a  lubercidar  ridge."  The 
grooves,  which  run  downward  and  forward,  transmit 
two  tendons  ;I1  the  intervening  i-idge  gives  attachment 
to  an  aponeurotic  slip.  ^  Internal.  This  surface  is 
sunnounted,_  in  front,  by  the  lesser  process,  and 
--levated,  at  its  posterior-inferior  corner,  by  the  lateral 
projection  of  the  large  tubercle  of  the  heel.  Traced 
dia.'onaliy  from  one  eminence  to  tiie  otlier,  it  presents 
a  coiiP.avity  of  considerable  depth;  in  the  opposite 
senne  it  i.s  conve.x.  Its  concavity  represents  a  wide 
^TO  jve,  directed  obliquely  downward  and  forward,  for 
tliH  transmission  of  nerves  vessel.s,  and  tendons,**  to 
sole  of  the  foot.  The  line  of  junction  between  this 
tnd  the  inferior  surface  gives  origin  to  a  muscle  ft  The 
LE.SHEP.  Pi'.ocK.s.s  i.s  a  curved  plate  of  bone,  projecting 
horizontally  inward  from  the  anterior-.superior  part  of 
this  surface  :  above,  it  support.s  the  astragalus  by  an 

*  Thfe  li'.'arnfriits  fif;  callccl  hy  .Meckel  the  »ti|)iTln'i;il,  iniilille, 
in'l  rU:,-p  |.v.-,;r.,  f,r  tin:  fal':anco-r-iilioiil  liu'iuiii-iit.  TUt:  lirst  is 
-f.rnrfionly  called  rlie  Ion;.' plantar— th(;  second  and  third  togetlier, 
:n.,-  <hr,rt  plant.ir  ii^arneiit. 

■•■  Of  thf;  flexr.r  ac-eisoriu.s,  .ind  flexor  lirevis  rlit.'it<inim.  / 

:  Middle  ejttenia!  lateral.       i  Kxt.enial  a.strat,'alr,-i-alcanean. 
The  <i;perior  groove  transmits  the  (enilon  of  the  peronciis 
tiTKiiH  ;  the  inferior,  th.at  of  the  iicroneus  hmtfiis. 

'■^A  slip  of  the  external  anriiil;ir  liiiiinjent. 

•*  Plantar  nerve*  and  ves.sels,  and  flexor  tendons. 

tt  Flexor  accessoriu.-t. 


350 


CALCANEUjr. 


oval  concave  articuliii'  surface,  already  described  ;  5c- 
low,  it  is  convex,  and  chamielled  loiiijitudinally  by  a. 
deep  groove  (soiiietiiiies  double)  foi-  the  traiisiiiissioni 
of  two  tendons.*    The  circamfiroice  of  this  apophysis 
is  continuous  externally  with  the  body  of  the  bone, 
elsewhere  free  and  rough  for  the  attachment  of  liga- 
ments, f    Posterior.    Wider  below  than  above,  and 
divided  into   two   parts — an  inferior,  convex,  and 
rough  for  the  attaclunent  of  a  tendon  ;J  a  siqjcrior, 
less  extensive,  flat,  and  in  the  recent  subject  covered 
with  a  thin  layer  of  cartilage,  and  a  synovial  bursa, 
over  which  the  tendon  phiys.    A  nterior.    A  smooth, 
sinuously  curved  surface,  of  iri'eguhirly  triangular 
form,  corresponding  to  the  posterior  surface  of  the 
cuboid  bone.    Its  inner  side  is  surmounted  by  a  little: 
horizontal  prominence  which,  in  the  articulated  tarsus, . 
meets  a  corresponding  prolongation  of  tlie  cuboid,  the 
two  processes  mutually  embracing  each  other.  Traced 
from  the  tip  of  tliis  process  downward  and  outward, 
the  surface  is  concave  in  the  greater  part  of  its  extent,  . 
convex  for  a  small  space  below.    In  the  opposite 
direction  it  is  plane,  except  at  tlie  base  of  the  little 
overhanging  prominence,  wliere  it  is  transversely  con- 
vex.   This  surface  forms  the  anterior  aspect  of  the 
GREATER  PROCES.s.    The  superior,  inferior,  and  lateral, 
aspects  of  this  process  are  continuous  with  the  cor- 
responding surfaces  of  the  rest  of  the  bone,  and  their 
description  has  been  included  in  the  foregoing  account. 
The  only  surface,  indeed,  on  wliich  the  longitudinal 
extent  of  the  greater  process  is  definitely  ni.arked,  is 
the  superior;  where  it  is  liniiteil  behind  l)y  tlie  convex 
articular  surlace  for  the  astragalus. 

•  Flexor  lonKiis  pollicis,  nm\  lli'xnr  communis  (licitorum.  . 
(WliL'ii  Hutu  iiro  two  irnxiVL's,  iln'  liillor  lumloii  rmis  in  tliat  . 
wluc'li  is  inlfrniil,  or  neiiirst  llic  lip  (itilu'  pnucss.) 

t  I'liu  supciiii'iiil  liijcr  iiriiii'  internal  lalenil  iiirament,  tlio  iii- 
Icrior,  eiileaiieo-seiiiiliuiil  lifjanieiu,  and  some  aslrasalo-calcanean  i 
libre.^. 

t  Tliat  of  the  jaslrocncmius,  ealled  the  Iciulo  Acliillis. 
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353.  Cuboid  bone.  This  bone  forms  a  continuous 
line  with  the  calcaneum,  in  front  of  wliicli  it  is  placed. 
In  shape  and  position  it  resembles  a  truncated  pyra- 
mid, with  its  base  turned  upward  and  inward,  its  apex 
in  the  opposite  direction.  The  former  aspect  contains 
at  least  four  times  the  superficial  extent  of  the  latter  ; 
whence  the  shape  and  obliquity  of  the  other  surfaces 
may  be  inferred.  The  comparison  to  a  cube,  implied 
in  the  name  of  this  bone,  is  therefore  inappropriate ; 
it  might  be  more  aptly  termed  the  pi/rumidal  bone, 
in  contradistinction  to  its  cuneiform  or  iccdge-sliaped 
neig-hbours.  Surf.-\.CES — Superior,  or  dorsal.  An 
uneven  surface  directed  obliquely  upward  and  out- 
ward, and  presenting  several  rough  ligamentous  im- 
pressions.* Its  inner  is  longer  than  its  outer  border, 
the  former  dividing  it  from  tiie  base,  the  latter  from 
the  truncated  apex  of  the  pyramid  which  tlie  bone 
represents.  Inferior,  or  plantar.  This  surface  is 
more  extensive,  especially  along  its  internal  border, 
than  the  superior.  It  looks  downward  and  inward, 
and  \»  traversed  by  a  smooth  groove,  which  runs  from 
without  obliquely  inward  and  forward,  for  the  trans- 
mission of  a  tendon,  t  Thi.s  groove  is  bounded  pos- 
teriorly by  a  ridge,  the  prominent  outer  extremity  of 
wliich  (called  the  tubtrodfy  of  the  cuboid)  presents 
a  convex  cartilaginous  facet,  for  articulation  with  the 
se-anioid  bone  of  the  tendon  that  lies  in  the  groove. 
The  ridge,  and  the  surface  beliind  it  are  rough  for  the 
att,'(chment  of  ligamentH.J  and  tendinous  fibres.§  The 
anterior  lip  of  the  groove,  and  the  whole  inner  m:irgin 

*  For  the  attafihrnt-nt  of  dorsal  liifamcnts,  cxtcmlin^'  from  t)iis 
W.'-  hackwar'l  to  the  talcarieurn,  inward  to  the  scaphoid  anil  cx- 
t«m,il  ounoiforrn  txjnea,  fonvard  to  tlie  fourth  and  fifth  metatarsal 
bon^^. 

t  fh.it  of  the  peroneal  lonifiis. 

t  The  ridi<e  itself  atta'rhe^f  the  lonff  plantar,  the  siirfai.e  heliind 
it  the  <hort  plantar  li'/arnent. 

5  Fibres  of  the  ahduetor  pollici.i,  and  of  the  flMor  hrevi.'s 
mir.imi  di?iti. 
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of  the  .surface,  also  give  attachment  to  lir.anients  * 
Posterior  A  siuooli,  triaii^aihu-  surface"  directed 
backward  and  a  bttle  outward,  for  articidation  with 
the  auterior  surface  of  the  os  calcis,  to  the  sinuosities 
of  which  It  IS  conversely  adapted.  Its  inner  corner  is 
somewhat  jn-olonged  backward  beneath  the  little 
horizontal  process  of  the  calcaneum,  around  the  base 
ot  which  It  turns.  This  mutual  overlappin>.  of  the 
two  bones  is  so  arranged  as  to  permit  the  descent  of 
the  cuboid  on  the  calcaneum,  but  to  oppose  its  motion 
outward  or  upward.  Anin-ior.  An  articular  surface 
of  iri-egu  arly  triangular  form,  directed  obliquely  for' 
ward  and  outward,  and  divided  by  a  vertical  line  into 
two  facets  ;  an  nilcnm/,  qu.-i.lrihiteral,  concave  from 
above  downward,  and  articulated  to  the  fourth  meta- 
tarsal bone  ,•  an  c^ctcnm/,  rather  larger,  of  triangular 
toriii,  slightly  concave,  and  articulated  to  the  fifth 
nietatarsa  bone.  />,tcn,aL  This  surface,  forming  the 
base  of  the  ,,yramid  represented  by  the  cuboid,  is 
directed  inward,  upward,  and  a  little  forward.  It  pre- 
sents, at  Its  nihldle  and  upper  part,  a  small  car- 
tilaginous surface  for  articulation  with  the  external 
cuneilorm  bone  ;  and  behind  tins,  occasionallv,  another 
smaller  facet  for  articulation  with  the  scaphoid.  In 
the  rest  of  its  extent,  it  is  rough  for  the  attachment  of 
two  mteros.^eous  ligaments,  t  KcUrnal.  A  narrow 
surface,  directed  outward  an,l  downward,  and  i.resent- 
ing  the  commencement  of  the  groove  and  ridge  that 
traverse  the  inferior  surface. 

I.N'Nlil!  DIVISION. 

300.  This  division  romprisos  the  astr.-.galns,  the 
scaphoid,  and  the  tliivo  cuneilorm  bones. 

siMplioid  lulil  rxti'i-liiil  iMini'ilonii  Imnrs 
T  Cubo-L'uiiL'iri.riii  ami  ciiLu-;  capliuij'. 
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301.  Astragalus.  The  largest  bone  of  the  inner 
division,  and  next  to  the  calcaneuni,  of  the  wliole 
foot.  It  occupies  the  middle  and  upper  pai  t  of  the 
uirsus.  resting  on  the  calcaneuni  below,  supporting 
;he  tiuia  above,  and  articulating  laterally  Avitli  the  two 
jialleoli.  It  presents  in  front  a  smooth  convexity, 
;alled  the  head,  which  is  joined  to  the  body  of  the 
jone  by  a  con.stricted  portion  called  the  neck.  SuR- 
.•'ACES.  Siipfrior.  Presents,  at  its  posterior  part,  a 
arge,  smooth,  trochlear  surface  *  wider  before  than 
jehind,  conve.K  longitudinally,  slightly  concave  from 
lide  to  side,  and  articulating  with  the  tibia.  In  front 
)f  this  aj)pears  the  upper  a-pect  of  the  neck,  presenting 
■.  rou_'h  depression  for  tlie  attachment  of  ligaments. t 
■  rtjf.rv/r.  Presents  two  articuUtr  surfaces,  a  larirer 
md  a  smaller,  separated  b^-  a  deep  [/more,  which  runs 
'rom  the  inner  and  posterior  corner  of  the  bone 
iblif^uely  forward  and  outward,  becoming  wider  and 
ieep'.-r  a.s  it  advances.  This  groove  corresponds  to  a 
;irnilar  one  in  the  calcaneuni,  (y.5S)  forming  with  it, 
vhen  the  bones  are  united,  a  canal  for  the  lodgment 
.nd  insertion  of  a  strong  interosseous  ligament.  + 
)!  the  anic'dar  surfaces,  the  larger  is  external  and 
>o=terior  to  the  smaller,  which  is  nearly  equal  to  it  in 
ength,  thouidi  little  more  than  half  as  wide.  Both 
h'i'.e  surfaces  are  directed  downward  and  backward, 
ir,d  both  are  of  an  oblong  form,  with  their  long 
ha'i.el-rrs  extendi  .g  forward  and  outward,  parallel  to 
otner,  and  to  th'-  intervening  groove.  The  largi.'i- 
3  ider  ijehind  than  before,  corjcave  in  the  direction 
if  ;tH  long  diameter,  plane  in  the  opfiosito  sense,  and 
irt,:':MUt'-d  to  the  corresjionding  surf:uje  on  the  body 
if  tfie  calcarienrn.  Tlio  Hrna.il'-r  is  of  elon'_;at(;d  oval 
ig'-.re,  convex  lorigitU'iin.ti!y,  and  plane  in  the  opposite 

*  Th.if  of  tj-ic  [I'T'iiK-'iii  lonyns. 

+  Ai>r  i!f,il(,-a<';ipiii,i'i,  .■iiiil  anttrior  filjr<:s  of  tlu:  su[jcrficiril  layer 
f  th--  ti'-io-t.ir-iiil  li^.ird'Tif. 
{  Ciilcanf:o-a.stra;faiol(J. 

A  A 
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direction.    It  articulates,  behind  with  tlie  lesser  pro- 
cess of  the  calcaiieum,  and  in  front  with  a  strong  liga- 
ment" that  stretches  beneath  it  from  the  calcanemii  to  i 
the  scaphoid  bone.    (The  portion  of  this  surlaee  which 
articulates  with  bone,  is  sometimes  sep;irated  from  that 
which  rests  \ipoii  Hr/amciit,  by  a  constriction,  or  trans-  i 
verse  groove,  dividing  this  aspect  into  two  facets.)  i 
Inltirnal.     Pj-esents  at  its  upper  ])art  a  small,  slightly 
concave,  articular  so i-face  of  olilong  form,  continuous- 
above  with  the  trochlear  surface,  and  covered  in  the 
recent  subject  with  a  prolongation  of  the  same  car- 
tilage.   This  surface  is  directed  inward,  upward,  and: 
a  little  backward,  to  articulate  with  a  corresponding- 
surface  on  the  ioternal  malleolus.     Below  it  there  is  ai 
rough  excavation  for  the  attachment  of  a  strong  liga- 
ment.f    Eiicrnal.     Presents  in  the  middle  a  tri- 
angular articular  surface,  larger  than  the  internal, 
anil,  like  it,  continuous  above  with  the  trochlear  sur- 
face, and  encrusted  with  a  prolongation  of  the  same 
cartilage.     It   is   concave  fiom  above  downw.ard  ; 
slightly  conve.K  in  the  opposite  sense,  at  its  lower  part ; 
and  directed  a  little  upward  and  backward,  as  well 
as  outward,  to  articul.-ite  with  the  external  jnalleolus. 
Below  and  behind  this  surface  are  some  rough  liga- 
mentous impressions. J    In  front  of  it  appears  the  nar- 
row outer  border  of  the  neck,   also  rough  for  the 
attachment  of  a  liganieut.g    Poslcrioi:        surface  of 
small  extent,  tr.-i versed  by  a  groove  which  runs  obliquely 
downward  and  inw.-ird,  and  serves  for-  the  tr.ansmission 
of  a  tendon. 11      Anirn'or    A  convex  surface  of  oval 
form,  somewhat  broiukr  at  its  outer  than  at  its  inner  ■ 
extremity,   and   oblii|uely  placed,  so  that  its  long 

*  inferior  ciiIoauoo-SL'iiiihnid, 

+  ili-ep  i.-iyer  ol'llic  iiUerii;il  l:i(rral.  or  tiliio-tar.-i.-il  liiranicnt. 
t  i-'or  liic-  i«i^(criiir  division       Hie  exlerniil  lalonil  li^aiianit,  , 
and  .siinie  extL-rnal  ealcanen-aslrairaloid  tihres. 
§  \nlcrinr  division  ol  lliu  cxlernal  lateral  liframcnt. 
II  That  ul'tlie  lle.\or  l(int;us  |iollieis. 


Sl'APHOID  UOXE. 


355 


.:..i'!ieter  runs  imvaril  and  downward.  It  forms  the 
head  of  t!ie  astragalus,  and  is  received  into  tiie  cavity 
of  the  scaphoid  bone,  which,  however,  it  somewhat 
exceeds  in  length.  The  inner  extremity  of  thi.s  sur- 
face is  separated  from  the  correspondin;,'  extremity  of 
the  under  surface  by  a  triangular  space,  covered  with 
cartilage,  and  dii-ected  obliquely  downward  and  inward 
to  meet  the  inner  fibres  of  a  strong  ligament  on  which 
it  plays.* 

36-2.  .Sc.\PHOiD,  OR  Xavicul.vr  bo.\e.  a  bone  of 
oval  form,  presenting  articular  surfaces  before  and  be- 
hind, separated  by  a  narrow,  roughened  circumference. 
'.Slightly  curved  in  the  direction  of  its  length,  excavated 
Do-teriorly,  and  more  pointed  at  its  inner  than  at  its 
outer  extremity,  it  certainly  bears  sufficient  resemblance 
to  a  shallow  boat,  to  justify  the  comparison  implied  in 
it.s  name.  Somewhat  thickei-  above  than  below,  it  is 
interposed,  like  a  wedge,  between  the  astragalus  and 
the  cun-iforni  bones  ;  resting  against  the  oblong  head 
of  the  former,  and  presenting  a  corresponding  inclina- 
tion of  its  long  axis  downward  and  inward.  SuR- 
F.vcK.s.  PtififTvir.  An  ova>,  concave,  articular  sur- 
fao-,-,  broader  externally  than  internally,  and  .soniewhat 
shorter  than  the  head  of  tlie  astragalus,  which  it  there- 
fore irnperiectly  receives.  A  nU.ridv.  An  oblong  sur- 
face. le-'S  regularly  oval  than  the  posterior,  presenting 
from  .side  to  fide  a  general  convexity,  divided  \iy  two 
ridg^iS  into  three  articular  Jurdx.  Cif  the.se  the  inner- 
ii'.ij.d  and  largest  is  conve.v,  wider  helovv  than  above, 
\T\'\  articidated  to  the  internal  cuneiform  b(.ne  ;  the 
lui'hlh.,  second  in  extent,  and  rlistinctly  triangular  in 
form,  is  wider  above  than  below,  .anrl  sinuously  curved 
for  articulation  with  the  middle  eutieil'orin  ;  while  the 
,ni'rrn.',Kl.  and  sriiallest  of  the  three,  wider  above  than 
below,  ,-ind  slightly  corjcave.  corri-s(ionds  to  the  exter- 
rial  cuneiform  bone.  Sii.i.i.r'uif.    IJir(;cted  obliipiely  up- 


*  Inferior '■al''anf'0-«'afitit,i'l  li^'iitniiit. 
A  A  -2 
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ward  mid  iiiwai'd,  convex  transversely,  and  rough  for 
the  atLauhnicnt  of  liyaiiients.*  Inferior.  Kari-nwer 
than  the  pnperior,  and  like  it,  mngli  for  the  attach- 
ment of  ligaments. t  IitU  rnal.  This  end  of  the  hone 
forms  a  tuhercnlar  jirolnngation,  directed  downward 
and  inward,  and  called  the  liibcrosily  I'f  the  sca|ihoid 
hone.  It  gives  attachment  to  a  tendon.  J  and  to  part 
of  two  ligaments. §  E.ilcrnvL.  This  snrface  is  rough 
for  the  insertion  of  a  ligament,  |1  and  sometimes  ]ire- 
sents  a  small  facet  for  articulation  with  the  cuboid 
bone,  to  the  inner  surface  of  which  it  is  opposed. 

CuNEii'OUM  HONKS.  Three  wedge-shaped  bones, 
placed  side  by  side  at  the  anterior  and  intei'nal  part  of 
the  tarsus,  witli  the  scaphoid  behind  them,  the  meta- 
tarsus in  frimt,  anil  the  cuboid  hone  on  their  outer  side. 
They  are  distiiiguisljed,  numerically,  as  first,  second, 
and  third,  counting  from  witliiLi  outwards  ;  or,  more 
conunonly,  as  internal,  nnddle,  and  external.  Each  pre- 
sents six  aspects,  ciUTCsponding  i-espectively  to  theifwe, 
the  cutthuj  cilrjc,  the  two  quadrilateral  hicihicd  surjiices, 
and  the  two  triangular  purdltcl  sinfaces,  of  a  wedge. 
They  are  all  placed  sonfewhat  ol>li(|uely,  extending  a 
little  outifdri/  as  well  as  forward  from  the  front  of  the 
scaphoid.  This  inclination  differs  from  that  of  the  neck 
of  the  astragalus  on  one  hand,  and  from  that  of  the 
metatarsal  bones  on  the  other,  giving  to  the  inner 
division  of  the  tarsus  a  ilouble  curvatuie,  which  con- 

*  rinrs:il  liL^.^^lu'nls.  I'adiaiinu'  tVoiii  the  .>ie;iiilioiil  to  llio  titlicr 
Pix  tnrsitl  bunes. 

t  'I'lu'  interior  enlerineu-seniilmid  liLr:uiui!l  ;  nlso.  slrellLT  ]>l;lllt.ar 
]it::niietils.  eNttnuiin^^  Ironi  llie  M'jiiiliniil  to  llie  eiilmiil,  :init  to  lite 
inienKil  euneilnrni  Imne:  ;inil  siiiiie  irrei.'iil:ir  til're^,  pii^^.-iiiiL'  from 
tile  seaplinid  In  tile  niiddli'  ;ind  fxlernill  einieilenil  Imlies. 

X  'l'h:\\  of  the  tiliinlis  |ti)vtii  us. 

§  Viz.— lirsi,  a  slvdii^'  li;iiid  e\l.'iiilini.'  bni'liw:ird  rnim  Ihis  ■ 
llliievele  Id  llie  lesser  |iniress  of  ihe  e:dr:lllelim.  and  helnllL'inir  to 
the  inlerior  e:de;ineo-se,ii'!inid    liuanieiil  ;   iilid,  semlidl.v.  sonic 
Btniiii;  tilires  rumiiiiir  lnvu;ird  tn  tile  iiileniiil  eiiiu'ironii  Ijoae,  and  1 
beionM-iiii:  to  llie  I'laiitav  seiipho-eiiiieiroriii  iii.'aiiieut. 

II  Iiilerosseuus  eulHi-se;!iduiid. 
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•ites,  as  we  shall  presently  find,  a  very  imporlant 
.-.'.lire  in  its  mechanical  construction. 
■J04.  I.VTERNAL  CU.VEIFUKM  BONE.  This  bone  is 
the  largest  of  the  three,  and  the  only  one  among  them 
that  has  its  base  turned  downward.  Moreover,  it 
descends  considerably  below  its  fellows,  to  a  level  with 
■  the  tuberosity  of  the  scaphoid,  with  which  it  foi-ras  a 
thick  marginal  prominence,  running  along  the  inner 
side  of  the  tarsus,  and  deepening  the  transverse  con- 
cavity of  its  plantar  a.spect.  .Surfaces.  Posterior. 
A  triangular,  concave  surface,  wider  below  than  above, 
and  articulated  with  the  innermost  and  largest  of  the 
three  anterior  facets  of  tlie  scaphoid.  Anterior.  A. 
semilunar  surface,  broader  above  than  below,  and  arti- 
culated to  the  first  metatarsal  bone.  It  is  curiously 
twisted,  so  as  to  look  somewhat  more  inward  above 
than  below.  iSaperior.  A  mere  edge,  turned  upward 
an  1  outward,  repreicnting  the  sharp  border  of  the  wedge, 
and  giving  attaclniient  to  ligamentous  fibres.*  Jn- 
J^.ri'ir.  W'e  have  already  had  occasion  to  notice  this 
aspect,  which  presents  itself*  on  the  plantar  surface  of 
the  foot,  as  a  thick  tubercular  ridge,  often  called  the 
tnhfro-iitij  of  the  internal  cuneiform  bone.  It  attaches 
.several  ligatnents.t  gives  insertion  to  two  muscles,  Jand 
origin  to  a  third. .i  IiUmud.  A  broad,  (piadrilateral, 
slightly  convex  surface,  directed  obliijuely  upward  and 
in'.v,.rd,  presenting  at  its  anterior-infei ior  corner  a 
snioolh  facet,  over  which  a  tendon  |1  tui-ns,  elsewhere 

*  rWonain?  to  the  dorsal  scapho-ciiiioiforin,  and  dors.d-iiilt-r- 
':ti n for rn  I  i ■.'.'iir i (,ti ts . 

+  The  'inUi-  sidft  of  the  tnl)Cr<Hity  att:i(-lies  a  liL'amciit  paHsirij? 
to  the  se:ond  rnet-itarsal  hone,  and  another  exteiidiny  to  the  mid- 
dle ijuncii'onn  hone.  H»  I'licKr  sirle  'or  '.he  in  erior  siirfaee  of  I  he 
h'<n[:,  prf.jj/.Tly  so  ealled)  attaches  phmlar  hiranients  pa.ssiiiir 
hi'  kward  to  the  .seaphoid,  and  forward  to  the  lirnl  njelutarsal 
h',n--'. 

i  rihiilii  antienfl,  .nnd  a  slip  of  the  tihialiii  postieuH. 

§  Flexor  hrevis  pollieiii. 

II  i  hat  of  the  tiljlalU  antii.-u3. 
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rough  for  the  ntt:ichnient  of  hgameiits.*  E.rKrnal. 
This  aspect  is  skirted  liy  a  iian-uw  articular  surface, 
consisting  of  a  horizontal  and  vertical  jioition.  the 
former  running  along  its  upiier,  tlie  latter  along  its 
posterioi-  margin.  The  anterior  corner  of  tliis  articular 
sui-face  is  divided  liy  a  vertical  riil:;e  from  its  ]i(]stei-inr 
portion,  so  as  to  form  a  little  concave  facet  which 
meets  the  inner  side  of  the  second  metatarsal  l.one. 
The  remainder  of  the  snrlace,  also  slightly  coTicave, 
and  continuous  lieliind  with  the  posterior  surface  of 
the  bone,  articuhites  with  the  middle  cuneiform. 
Beneath  this  articular  surface  there  is  a  rough  space, 
the  upper  ])art  of  which  is  opposeil  to  tiie  middle 
cumnforni  hone,  and  attaches  an  interosseous  liga- 
ment;  f  while  its  lower  portion  projects  into  the 
plantar  regii'n,  fni'ming  the  inner  side  of  the  I ahcrimitii, 
and  attaching  plantar  ligaments,  in  the  manner  already 
desci'ibed. 

3tJ5.  MiDDEE  ciiN'EiEORM  BONE.  This,  the  Smallest 
of  the  three  cuneiform  hones,  is  of  very  regular  wedge- 
lihe  form,  hut  a  little  uider  behind  than  before.  It  is 
inserted  between  its  fellows,  with  its  base  upward,  in 
the  manner  of  a  keystone.  ]!id,  bv  reason  of  its  in- 
ferior size,  ithlls  up  only  a  part  ol  the  interval  between 
the  external  aiul  intern,-d  ciineirorni  bones,  leaving  ,% 
wide  emjity  space  in  Inmt,  .ind  anolher,  nuieh  nar- 
rower, below.  The  .anterior  rece  ss  h.ilges  t  he  extre- 
nnty  (if  the  second  nici a,t.-i i-s.-d  bone  :  the  narrow  in- 
terv:d  below  it  is  oecupird  merelv  bv  a  few  |ilaiitar 
ligamentous  Hliivs.  St  i:  iacks.  y^,.^A  ;■/.-/■.  A  tiian- 
gular  articular  snrbiee.  .al lerii.ii  riv  concave  .iiid  con ve.\. 
corresponding  to  the  sinuously  enrved  triangular  facet 
on  the  middle  of  the  seaplini.i  b,,ne.  .1  »/•  iW.  A  tri- 
angular smuoiis  surfai-e,  somewhal  narrower  than  the 
posterior,  and  directed  hirw;ud  and  ..utward  to  arlicu- 

•  nm-s:il  Iii:aniciits,  ex;,.|i,lii,^- IV..I1I  thi- bi.nr  lo  (ho  seniiliciid, 
in  ilclle  cnucilnrin.  niiil  lii\,i  iii-'i  ,ii  arsal  I  niu'. 
t  Intci'ciincilni'in, 
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late  with  the  extremity  of  the  second  metatarsal  bone. 
Internal.  Quadrilateral,  and  skirted  along  its  superior 
and  posterior  borders  by  a  slightly  convex  cartilaginous 
surlace,  which  presents  a  horizontal  and  a  vertical  por- 
tion, in  exact  corre.-ipondence  with  the  marginal  surface 
on  the  outer  aspect  of  the  internal  cuneiform,  (364) 
with  which  it  articuhites.  Below  this  articular  surface 
is  a  rougii  depression  for  the  insertion  of  a  ligament,* 
Ej:ttrnal.  This  surface  presents,  posteriorly,  a  smooth 
facet,  concave  from  above  downward,  and  plane  in  the 
opposite  direction,  fur  articulation  with  the  external 
cuneiform  bone.  In  fiont  of  this  is  a  narrow,  rough 
space,  for  the  insertion  of  a  ligament. f  Superior.  A 
quadrilateral  surface,  somewhat  w  ider  behind  than  be- 
fore, forming  the  base  of  the  Ijone,  and  rough  for  the 
attaciiment  of  ligaments.^  Inferior.  A  narrow,  tuber- 
cular aspect,  almost  concealed  by  the  internal  and 
external  cuneiform  bones,  which  project  below  it  into 
the  plantar  region,  approaching  each  <Mher  as  they 
de.-cend.    It  gives  attachment  to  a  ligament. § 

ExTF.K.v.vL  cu.NEiFOK.M  BONE.  Intermediate 
in  size  between  the  other  two,  and  placed  like  the 
second  with  its  base  upward,  tiiis  bone  occupies  a  very 
central  p-)sition  in  the  tarsus,  'l  iius,  it  lias  two  cunei- 
form bone.^  to  its  inner  side,  the  culjoid  bone  (which 
about  equals  them  in  bulk)  to  its  outer  side,  and  the 
middle  bone  of  the  metatarsus  in  front.  And,  as  the 
second  rnelaUirMal  bone  projects  backward  into  the 
tarsus,  so,  on  the  othei-  hand,  does  this  bone,  exceud- 

'  Intorr.^s'.'Oii.s  li/amtiit  Ijotwetn  Itiis  Ijoik;  and  llic  iiitiTiial 

f  Interoncons  li','am(;iit  exttn'lini,'  Cnirii  tliis  huiiir  lo  llii;  ex- 
ternal OiineitVirrn. 

;  [^-r'f.il  litfamcnt^  j.nnn'mu  to  tli(;  four  ailjacciit  liniii'H. 

5  A  ^huTt,  stronif,  ViunxMrnUmn  liaii'l,  I'xK.-n'liiii?  r,l,li(|ucl.v  liacK- 
war'l  .inrl  inwar''.  Irorn  tl.i^  iiirlafc  to  the  ohKt  sirli-  i.l  llic  lut.<- 
rosily  of  the  internal  r  iini-irnrni  lioni;.  rsonic  analoniists  i;onsj(liT 
f'  J  to  hf  part  fit'  tli<-  iritcroyneoim  li;fanit-iit  liclwecii  tlie  iiui..nal 
1  miflflle  euneilor:ii  l»f,ii<--i.; 
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iiBg  the  cuboid  and  middle  cuneifoi-m  in  length,  jut 
to.  ■wurd  between  the  second  and  fourth  bones  of  the 
njetatarsus  ;  by  which  alternate  projection  the  tarsus 
and  metatarsus  are  firmly  interloclied,  and  secured 
from  lateral  displacement.  Surfaces.  Postcrlur.  This 
surface  presents  a  small,  slightly  convex  facet,  broader 
above  than  below,  and  directed  backward  and  inward 
to  articulate  witli  the  external  facet  of  the  scaphoid 
bone.    Below  this  is  a  little  rough  space,  to  which  some 
ligamentous  filires  are  attached.*     Anterior.  Trian- 
gular, and  slightly  concave,  for  ai'ticulatiun  with  the 
third  metatarsal  bone.    Internal.    A  quadrilateral  sur- 
face, presenting  two  articular  facets  ;  a  smaller,  situ- 
ated at  its  antcrior-su]ierior  corner,  and  articulating 
with  the  outer  side  of  the  second  metatarsal  bone  ;  a 
larr/e-,  running  along  its  posterior  margin,— prolonged, 
and  slightly  onve.v,  in  llie  vertic'd  direction— naiTow 
and  pl.ine  ti-ansveisely, —directed    inward,  upward, 
and  a  little^i'orward,  to  articulate  with  the  middle 
cuneiform  bone.    Between  these  facets  is  a  rough 
depression,  for  tlie  attachment  of  a  ligament.f  £x- 
lernal.  This  sm-face,  like  the  last  described,  iiresents 
two  articular  facets  ;  a  smaller,  situated  at  its  anterior- 
superior  corner,  and  articuhaing  with  the  inner  side  of 
tlie  fourth  metatarsal  bone:  :ilan/(r,  also  posterior, 
WKler  above  than  below,  slightly  ciincave.  and  directed 
obhipiuly  outwtird,  backw.anl.  and  downward,  to  arti- 
culate with  the  cuboid.     The  intervening  space  is 
rough,  and  excavated  for  the  attachment  of  an  inter- 
osse.ius   ligament.f    The  eulioidal  articular  surface 
.just  described  is  an  independent  facet,  having  a  car- 
tilage proper  to  itself.     Wul  the  little  metatarsal  facet 
ill  liont  of  It,  and  the  similar  melataisal  facet  of  the 

♦  A  lew  librcs  niiiiiii,.,-  iiM.'knai',!  and  ..ulvvaial  I,.  Ilio  ciiboid 

Mitlll' 

t  lnlL'ro.><scuus  li-amnil  lu  luivn  iliis  aiul  iIil' lakldl,' lun.'il'.irm 
niilK'. 

i  I'liltu-cunuilonii. 
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internal  aspect,  are  continuous  with  the  anterior  sur- 
face of  the  hone,  and  covt-red  with  a  proloni,'ation  of 
the  same  cartilage.  The  surfa'^e  wliich  articulates  with 
the  adjacent  cuneiform,  and  the  posterior  or  scaphoidal 
surface,  are  in  like  manner  continuous  with  each 
other— as  indeed  are  the  corresponding  suifaces  of  all 
the  cuneiform  bones,  ('{'he  reason  of  tliis  continuity  is, 
as  we  shall  presently  have  occasion  to  explain,  that 
the  scapho- cuneiform  and  inter-ciineifoim  articulations 
are  all  lined,  in  the  recent  .subject,  by  a  common 
Bynoviid  membrane,  presenting  but  a  single  cavity.) 
Superior.  A  (juadrilateral  surface,  representing  the 
base  of  the  wedge,  diiected  upward  and  outward,  and 
rough  for  the  attachment  of  ligaments.*  Inferior. 
This  aspect  appears  in  the  plai:tar  region  as  a  tuber- 
cular ridge  descending  lower  than  the  second  cunei- 
f  Trn  bone,  but  not  so  low  as  the  first.  It  is  directed 
downward  and  inward,  and  gives  attachment  to  several 
li,'anients,f  to  a  tendinous  slip,J  and  occasionally  to  a 
few  muscular  fibres. § 


OF  THE  TAR.SD.S  IN  GENERAL. 

367.  T?ie  seven  bones  that  have  now  been  described 
compose  a  region  of  elongated  form,  narrow  and  free 
behind,  where  it  rests  upon  the  ground,  gradually 
widening  towards  its  anterior  extremity,  which  is  sup- 
ported by  the  metatarsu.s.  Thi.s  region,  which  forms 
of  Itself  the  posterior  moiety  of  the  vault  of  the  foot, 
presents  a  longitudinal  and  a  transverse  curvature  :  so 
that  it  i.s  rj,/o:ex  in  both  riireclions  above,  and  conaive 

'  Dr,ri,Tl  litjarnent.H  pasiiui,'  hi:u(:i;  in  all  (lircctioii.s,  to  tlic  (jiin- 

t  Plant.-ir  li^arn<-ni.H  •■xli:ni\\u-^  to  tlio  mhi,i(\  «w\  iiifcnial 
I"'!!!.-',  also  ;i  stronsf  fkscir-iilii)!,  [/a.ssitii;  tninsvcrsi'lv  (o 
'M  fiftn  rn<-tat.-iri!ril  l,<,iif..,  aiitl  .sornc  liljroH  niiiiiiuL'  I'orwurd  tri'tliu 
ttur'l  rnctit  its.tI  )^,r\ti, 

t  Frriin  the,  ti  ii<i.,ri  of  the  tiliiall.t  posticus. 

5  Of  the  fV;j(,r  j^jllii.is  i,ri:v;>i. 
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in  both  directions  below.  It  is  iilso  twisted,  so  to 
spealc,  upon  itself,  in  such  .1  manner,  tliat  its  |>osterior 
liiilf  is  most  extensive  in  tlie  rrrliruJ  ilinieiision,  and 
consists  of  l)(>nes  piled  one  upon  the  other  ;  while  its 
anterior  hall',  on  the  coiiti-:iry,  is  most  extensive  tfans- 
I'crxdi/.  aiiil  enusists  of  linnos  rani^ed  sitle  by  side. 
Hence,  each  ol'  the  four  jirincipal  aspects  of  the  tar- 
sus— viz.  its  supei'ior,  inferior,  and  two  lateral  aspects — 
presents  a  mirfmr  at  one  end.  narrowing  to  a  bunlcr 
at  the  otlier.  Thus,  the  siijiiriur  as|)ect  presents,  in 
front,  an  ex[iaiideU  convex  sarfucc,  formed  by  the 
scaphoid,  culiiiid.  and  three  cuneiform  bones  :  beliind 
this  appears  the  comparatively  narrow  trochlea  of  the 
astra!j;;dus ;  and,  still  further  backward,  the  upper 
ior!i!<  )•  of  the  projecting  lever  of  the  heel.  So,  too,  the 
■inferior  view  presents  in  front,  the  wide  excavated 
under- siH-face  of  the  .'interior  group  of  bones  :  and, 
behind,  only  the  nari-ow  lower  aspect  of  the  lever  of 
calcaneinn.  ^Again,  the  iiiiKr  aspect  presents,  in 
front,  iibiirilcr  finned  by  tin-  tuberosity  of  the  internal 
cuneiform  .and  scaplioid  bones,  and  by  the  neck  of  the 
astragalus  ;  an<l,  behind,  an  ex paiided  .<«;;;'(«■(  formed 
by  the  inner  side  of  tin-  body  of  the  astrag.ilus.  and  by 
so  much  of  the  cori'esponding  aspect  of  the  calcaneuin 
as  lies  behind  its  lesser  pi-ocess.  In  like  manner,  the 
oiiltr  aspect  presents,  in  IVont.  a  bordtr  formed  liy  the 
narrow  outer  side  of  the  i-iiboid  bone,  .and  greati-r  (TO- 
cess  of  tin-  calcaneuin  :  and.  behind,  an  extensi\  e  .>!/')•- 
face  formed  by  the  lioili,-s  of  the  .-ist ra-j-alus  ,-ind  c;ih-a- 
ni-um.  Ol'lhrse  a^pn-l^  ihv  i  iifi  rinr  is  rematkaMe  lor 
its  irregiil.ir  lidierenfir  -iiiprai-.-im-e.  'J'hus,  il  pn-sints, 
]iosleriiii  ly.  the  tin  or  (  nb,  mKs  of  the  e:iieanrimi  :  in 
front  of  l  lirsr,  tiie  iilili,|ii,-  riduc  111'  the  eulioid,  .-ind  the 
tuliereular  Iow._t  bonli-i-  of  tlie  extrrnal  euiu-ilbrm 
bone  ;  while  furlher  inw:iid,  appe.-ii-  the  tuberosities  of 
the  internal  euneiforni  .-ind  .--caplioid  bones,  which 
though  they  ap|ie:ir  mi  tin-  l.-itei-al  aspect  of  tlie  tarsus, 
projuct  downwards  also  iiit,i  the  plantar  ri-gion,  so  as 
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to  form  a  tliick  ridn^e  along  its  inner  margin.  This 
surface  n\so  present.?  the  two  principal  tendinous 
grooves  of  the  tardus,  one  (sometimes  Jouljle)  on  the 
lesser  process  of  the  calcaneum,  the  otlier  on  the 
cuboid  boue.  The  firmer  i.s  continuous  behind  with 
the  obiiijue  groove  on  the  jjosterior  e.xtremity  of  the 
a.stragalus  :  (o'Jl)  tiie  latter  leads  externally  to  the 
inferior  of  the  two  oblique  grooves  on  the  outer  sur- 
face of  the  calcaneum.  (:;5S)  The  dorsum  of  the  tarsus 
is  comparatively  .smooth  ami  level,  it  presents,  poste- 
riorly, tiie  trochlea  of  the  astragalus  (the  centre  of 
which  5ui-£ace  corresponds  with  the  point  of  junction 
between  the  posterior  two-fifths  and  the  anterior 
three-fifths  of  this  aspect).  In  front,  and  a  little  to 
the  outer  side  of  this  articular  eminence,  appears  an 
excavation  of  considerable  size  and  depth,  which  may 
be  called  the  'hjmul  fima  of  the  tarsus  (in  contradis- 
tiiiction  to  its  [ilaular  excavation).  This  fossa  is 
bounded,  bfl'jii:,  by  the  greater  process  of  the  calca- 
neum :  hthlnd,  by  the  body  of  the  astragalus  ;  and 
alj'ir':  and  on  the  inner  side,  by  the  neck  of  the 
a.Htragalu.s,  which  arches  over  it  obliquely  forward  and 
inw^ird.  In  front  and  externally  it  is  open.  It  lodges 
p.irc  of  the  interosseous  ligament  that  connects  the 
a.stragalijs  and  calcaneum  ;  it  also  gives  attachment  to 
two  other  ligaments,*  and  a  muscle. t  It  is  continuous 
b'.-riind  witii  the  obli'pje  canal  formed  by  the  junction 
of  th';  grooves  of  the  astragalus  and  calcaneum  ;  of 
whii;h  canal,  irjd^-ed,  it  rrjay  lie  considered  as  the  ex- 
pan  led  exfemity.  Of  the  l,<iit:r'd  aspects  of  the 
tar-'ii.s,  the  uiii:niiil,  is  sotnewliat  convex,  the  c.rlcnnil 
nearly  H.it  :  each  presents  .at  its  upper  .and  |Misterior 
part  the  articular  surface  for  the  corresponding  mal- 
leolus, lielow  this  surface,  on  the  i/n.lcr  sirle,  a|ppe.-irs 
the  external  surface  of  the  body  of  the  calcaneum, 
wir.h  its  central  i<j.l,i:rrj,i:  for  the  att.acliriient  of  a  liga- 

'  ?''ip'-rif.r  fnli-r-iri'fa-culi'ii'l,  pn/l  (.■it'.Tiiul  (^al'JUiii'O-.HcajjlKiM. 
t  Kxt<;iis'<r  tjri;V]s  (lisfit'iruiri. 
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merit.*  Fui'ther  fnr\v:ud  may  be  obi-erved,  in  succes- 
sion, tlie  two  oblique  (jroorcs  of  tlie  c;ilcaneuin,  with 
tlie  tahcrde  vvliicli  se|jarHte.s  tljem,— and  tlje  luhtrosily 
of  the  cuboid,  willi  its  sraoolli  facet  for  articulation 
witli  tlie  sesamoid  bone  of  a  strong  tendon. f  Below 
tlie  malleolar  surface,  on  the  inner  aspect,  appears  a 
rough  depression  of  the  astrag:ilus  ;  and  below  tins, 
again,  the  tubercular  e.xtreniity  of  the  lesser  process  of 
the  calcaneuni  ;  both  attaching  internal  ligaiiieiits  of 
the  ankle-j(iint.| 

3G9.  Of  the  c.elremilies  of  the  tarsus,  tlie  posterior 
presents  only  the  hinder  aspect  of  the  calcaneuni,  and 
requires  no  notice  heie.  The  anterior,  on  the  con- 
trary, is  a  very  remarkable  border,  formed  by  the 
cuboid  and  the  tluee  cuneiform  bones.  It  is  traris- 
Ver.sely  cui'ved  so  as  to  present  a  convexity  upward, 
and  it  inclines  from  within  obliquely  outward  and 
backward,  so  that  its  inner  e.vtreniity  (formed  by  the 
first  cuneiform  bone)  occupies  a  position  full  half  an 
inch  in  advance  of  its  outer  extremity  (formed  by  the 
cuboid  bone).  It  is  rendeieil  uneven  by  the  projection 
of  the  internal  ,-ind  external  cuneiform  beyond  the 
level  of  the  middle  cuneiform  and  cuboid  bones.  Of 
this  arrangement  we  shall  have  occasion  to  speak 
more  particularly  in  our  description  of  the  met.itarsus, 
with  which  this  border  aniculatos. 

MECMANLS.M   OF  THE  TAKSUS. 

370.  This  division  of  our  suliject  includes,  first,  a 
description  of  the  li/iio-larsti!  or  lodir  joint,  by  which 
the  foot  is  hinged  to  the  leg  :  antl.  secondly,  an  annlysis 
ol  the  interlitrsul  joint-*,  and  <if  the  mcchaiiical  arrange- 
mciits  which  give  elaslieiti/  and  slrenijlli,  together  with 

»  Jlicldlc  division  ol'llio  cxn'riiiil  lalenil  lii,';iiiiciil  nf  llio  :iiikle- 
jnint. 

t  'I'liat  oftlio  iiiM'imciis  lniii.'iis. 

J: 'l  liL'  iisd-.-iir.-iius  iiiL'.chi's  ilic  ,l,;p,\\M-  li'ssiT  proci'ss  of  ilie 
aliraiii  llu'  .iiijj,  rJ!,Hii  iavi-r,  ol'lhc  iiili-nial  laliral  li^'aniclil. 
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a  considerable  degree  of  mobililt/,  to  this  region  of  the 
foot. 

Z^*"!-  T'^®  articulation  of  tlie  ankle  is  a  giaghjinns  or 
hin'j-.juinl  capalile  of  angular  mntion  iii  tli'e  vertical 
pi  -ue,  to  the  extent  of  about  35°.    It  is  effectually 
secured  from  lateral  dislocation  by  the  projection  of 
the  ina.leoli,  whiclj  descend,  one  on  each  side  of  the 
astragalus,  foriuini;  a  sort  of  bo.K  for  its  reception  ;  so 
that  lu.xation  on  either  side  is  absolutely  impossible, 
except  in  case  of  fracture  of  the  corresponding  malle- 
oiiis.     Another  provision,  tending  to  maintain  the 
bones  firmly  in  their  relative  position,  consists  in  the 
shape  and  adaptation  of  the  opposed  surfaces.  The 
trochlea  of  the  astragalus  presents  a  median  groove, 
and  two  literal  elevations,  respectively  receivino-,  and 
received  into,  a  median  ridge,  and  two  lateral  ifepres- 
sions  on  the  terminal  surface  of  the  tibia.    In  the 
median  position  of  the  foot,  when  it  rests  horizontally 
on  the  ;,'roun<i,  the  astragalus  receives  the  pressure  of 
th';  tibia  at  right  angles,  and  none  of  the  ligaments  of 
the  ankle-joint  are  put  upon  the  .stretch— a  circum- 
stance which  may  be  noted  as  one  of  tlie  conditions 
on  which  the  aptitude  of  man  for  the  erect  posture 
def,end.H.      Frum  this  meilian  position  the  foot  is 
raised,  in  flexion,  about  ](/'  or  15°,  and  depressed,  in 
extension,  between  20''  and  25'  ;  the  former  move- 
ment being  checked  by  the  posterior,  and  the  latter 
by  the  anterior  ligaments  of  the  joint.     In  flexion, 
the  wi-le  anterior  extremity  of  the  trochlea' of  the 
a^tragaluH  i^  brought  between  the  two  malleoli,  and 
-pleteiy  filln  tlie  intervening  ."[jacc  ;  so  that,  in  this 
uide,  no  lateral  inoverrienls  of  the  joint  arc  ])os- 
:  but  ifi  fxtemiloii.  the  narrow  posterior  extremity 
•he  tr'^eti lea  comes  between  the  malleoli,  only  par- 
■  y  tilling  the  space  bounded  by  those  processes  ;  so 
ill  this  posture,  slight  lateral,  or  rather  rotatory 
/•:mentH,  by  which  the  toes  are  pointerl  a  litllo 
.    ard  or  outward,  may  be  performed.     And  this  I 
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take  to  be  the  true  exjilaniition  of  the  fact  that  the 
trochlea  of  the  astragalus  is  narrower  beliind  than 
befbi-e. — a  fact  of  which  aiiatimiical  writei's  have  not 
hilherto  pointed  out  the  meaning.  Cniveilhier  ha? 
evidently  overlooked  it,  in  asserting,  without  reference 
to  any  parlicular  pdsilion  of  the  foot,  that  lateial 
movement  of  the  astragalus  necessarily  involves  dis- 
placement or  fi-acture  of  the  external  malleolus. 
Bourgery  goes  to  the  other  e.xlreme,  in  attributing  to 
the  ankle  joint  movements  of  adduction  and  aljduc- 
tion,  by  which  tlie  sole  is  turned  inward  or  outward. 
Each  of  these  movements  would  involve  partial  sepa- 
ration of  Die  ci|)posed  surfaces  ;  so  that  the  tibia 
■would  touch  the  astragalus  on  the  inner  siile  only,  in 
adduction, — on  the  outer  side  only,  in  abduction.  I 
have  satisfied  myself,  by  repeated  oljservation,  that 
the  ligaments  i)ermit  no  such  separation  of  the  bones  ; 
which,  even  if  possible,  would  probably  injure  the 
joint,  liy  causing  an  undue  accumulation  of  pressure 
on  particular  points  of  its  articular  surfaces. 

The  proximity  of  the  ankle-joint  to  the  heel  is  an 
important  feature  in  the  organization  of  the  limb.  It 
not  only  determines  tl]e  leverage  of  the  extensors  of 
the  foot,  and  the  proportions  of  velocity  and  force  in 
the  motions  which  they  ]iroduce,  but  it  enables  us,  by 
simply  elevating  or  depressing  tlie  knee,  to  modify  the 
character  and  proiierties  of  the  support  which  the  foot 
affords  to  the  leg.  In  tlie  foi-nier  posture,  when  only 
the  anterior  extiemity  of  the  sole  touches  the  ground, 
force  is  transmitted  very  indirectly,  and  by  tlie  inter- 
vention of  a  long  sjjring  in  the  tibia:  in  the  latter- 
position,  on  tlie  contra,ry,  when  the  heel  rests  on  the 
ground,  a  comiiaiatively  direct  and  rigid  support  is 
afforded  to  the  log.  'I'he  first-described  attitude  is 
employed  to  disti-ibule  the  force  of  sudden  roiinifsiun 
(that  of  a  jump,  for  I'Xample)  ;  the  second  jiosture  is 
assumed  when  the  foot  is  required  to  sustain  some 
heavy  continuous  /iri'ssurt:  (that  of  the  trunk,  for 
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~:;u!ce,  :iugniented,  as  it  often  is,  by  the  addition  of 
:  ouderoui  burden). 

This  e.\|ilanatiun  may  be  confirmed,  and  the  advan- 

_e  of  the  existing  arrangement  illustrated,  by  consi- 

:;ng  the  effect  of  a  different  structure. 

If  the  trochlea  were  situated  at  a  greater  than  its 
- -  -ual  distance  from  the  heel — if,  for  example,  the 
tibia  were  su|'])orted  on  the  centre  of  the  pedal  arch — 
the  aptitude  of  the  limb  to  sustain  pressure  and  con- 
cussion would  be  diminished.  Sudden  shocks  on  the 
anterior  extremity  of  the  sole,  being  received  by  a 
shorter  spring,  would  pass  more  abruptly  to  the  leg; 
and  continuous  pressure,  finding  its  way  less  directly 
to  the  ground,  would  strain  niore  severely  the  bony 
and  ligamentous  stiucture  of  the  foot.  If  facts  are 
required  in  further  corroboration  of  these  views,  we 
may  refer,  on  the  one  hand,  to  tiie  violent  concussion 
of  the  whole  boily,  occasioned  by  a  fall  upon  the  heel  ; 
and,  on  the  other,  to  the  strain  on  the  plantar  liga- 
m-.-nts.  rer^uiting  froin  an  attempt  to  support  a  heavy 
burden  while  tlie  heel  is  elevated  from  the  ground. 

Tne  mechanism  of  the  lattvlarsdl  ar  ticulations 
m&y  be  considered  with  reference,  first,  to  mobility, 
and.  .seoon'ily,  to  elasticity.  The  astragalo  calcancan, 
asTa^'alo-.scaphoid,  and  calcaneo-cuboid  joints,  are 
capable  of  comparative'y  extensive  movements,  by 
wiiich  the  attiturle  and  direction  of  the  foot  are  visibly 
changed.  The  retrainiiig  articulations,  including  the 
thr^je  scapho-enneiform,  the  two  intercuneiform,  and 
the  cubo  euneiforni  joints,  togetlu  r  with  tlio  cubo-sca- 
phoid  (when  it  exists)  are  .susceptible  only  of  very 
liniited  movements,  contributing  to  the  genemJ  flexi- 
bihty  and  el;uticity  of  the  tarsus,  but  producing  no 
sensible  alteration  in  its  postnie. 

rije  seven  last-njenlioned  joints  ar',',  in  the  ri  cent 
.lubject,  all  lined  by  a  coriimoti  synovial  i]](;nilir.aiic, 
which  covers  the  front  of  the  scaphoid,  and  the  poste- 
nor  Hurface.s  of  the  three  cuneiform  bones,  semling 
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prolongations  between  them,  as  well  as  into  the  cul)o- 
scaphdid  joint  (when  it  exists),  and  from  tlience  into 
the  cubo-cuneiform.  The  calcaneo-cuboid  joint  has  a 
separate  synovial  membrane;  as  also  has  that  portion 
of  the  astragalo-calcanean  joint  which  lies  to  the  enter 
side  of  the  astrago-calcanean  oblique  canal.  That 
p:irt  of  the  astragalo-calcanean  joint,  however,  which 
lies  on  the  inner  side  of  the  canal,  is  lined  by  a  conti- 
nuation of  the  same  synovial  membratie,  which  covers 
the  surfaces  of  the  astrago-scaphoid  articulation.  The 
two  joints,  indeed,  appear  at  fijst  sight  to  be  perfectly 
distinct ;  the  lesser  process  of  the  calcaneuni  being 
separated,  in  the  skeleton,  from  the  scaphoid  bone  by 
a  triangular  interval  through  wliich  part  of  the  arti- 
cular under-surface  of  the  liead  of  the  astragalus  ap- 
pears in  the  phuitar  region.  In  the  recent  subject, 
however,  a  strong  ligament  stretches  across  the  in- 
terval from  the  lesser  ])rocess  of  the  calcaneuni  to  the 
scaphoid  bone,  furnishing  the  head  of  the  astragalus 
with  a  flexible,  yielding  suppoi-t,  and  presenting  a  sur- 
face along  which  the  synovi.al  membrane  is  reflected 
continuously  from  one  bone  to  the  other.  Thus, 
though  there  are  ten  joints  in  the  tarsus,  there  are 
only  lour  separate  synovial  cavities.*  The  shape  and 
curvature  of  the  opposed  surfaces  in  these  joints 
having  been  already  described,  I  shall  iiroceed  at  once 
to  consider  the  direction  and  effect  of  their  several 
movements,  of  whicli  no  full  and  satisfactory  account 
has  hithcito  been  published. 

S73.  The  calcaneuni  performs  upon  the  astr.ag.alus  a 
movement  of  rotation,  the  a.xis  of  which  is  the'middle 
of  the  astr.igalo-calc.inean  interosseous  ligament.  The 
position  of  this  a.xis  is  shown  at  a,  in  the  annexed 
diagram.    It  lies  between  the  body  and  lesser  process 

•  .'^onioliini's  111.'  s,vii(ni;il  cnvilv  in  IV.nit  of  (he  .-ioniilKiiil  com- 
municito.s  (throMirli  llie  ™l„i-s,-;i|,lu.i(l  j.iinl)  Willi  that  uliifh 
lies  bohmd  the  si'iiplioiil;  in  which  e:ise  the  niiinher  of  scparato 
sjiioviol  cavities  in  the  tarsus  is  reclueed  to  three 
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of  the  bone,  at  the  junction  of  the  two  posterior  thirds 
with  the  anterior  tliird  of  its  length.    In  rotating'  on 
this  centre,  the  body  of  the  ° 
calcaneum    advances  be- 
neath the  body  of  the  as- 
tra^':dus,  while   its  lesser 
process    recedes  beneath 
the  neck  of  that  bone.  The 
advance,  however,  is  more 
€xter}sive  than  the  reces- 
sion, because  the  centre  of 
morion  is  further  from  the 
middle  of  the  body  than 
from   the    middle   of  the 
es.5er  process.    Hence  tlie 
-elative  position  of  the  neck 
-jf  the  astragalus  and  the 
esser  process  is  compara- 
ively  little  chanf'ed  ;  but 
;he  body  of  the  calcaneum  a-lvances  nearly  a  quarter 
.f  an  inch.     But,  again,  as  the  body  of  the  calcaneum 
.Tticuiate.^  by  a  cwwv;  suri'ace  directed  upward  and 
orward,  will,  a  conrailff/  on  the  astragalus  liavincr  ;ui 
.pp"-it^  asi,'.ct,  It  cannot  glirie  strai^rbt  forward,  its  it 
nii'l.t  upon  a  plane  .surface  h..rizontall y  disi.o.wed,  but 

compell.;.!  to  <I,-J<r..,.d  a  little  in  adVaticJng.  This 
b:S';eni  iH  from  one-eiL'lith  to  tlirce-si.xtccnths  of  :,n 
ncn  in  extent.  .A  conv-.r.-.e  adaptation  of  .surfaces 
compels  the  leaser  j.rocess  to  ascend  a  little  as  it 
eced^s.  Moreover,  as  the  bo-ly  of  the  calcaneum 
dvances  by  rotation  on  a  centre  situated  at  its  inner 
ide,  it.s  advance  mu.m  be  accompanied  by  a  nioti.m 
■t  rs  anterior  extremity  inward  (and,  of  course,  of  its 
.os-enor  extremity  in  i\„-  opp-,site  direction). 

Ine  effect  of  this  compound  movement  of  the  calc.a- 
leurn  upon  the  anterior  re^don  of  tlie  foot  is  ca.sily 
raced  The  calcaneum  arli.  ul;.. ten  in  front  with  tho 
uboid  bone,  which  nupports  the  ouhr  side  of  ihu 

C  I! 
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metatarsus  and  phalanges ;  while  the  head  of  the 
astragalus  is  connected,  by  the  intervention  of  the 
sca]jhoid  and  cuneiform  bones,  M'ith  the  innei-  side  of 
those  regions.  The  etiect  of  adrancing  the  body  of 
the  calcaneuni,  while  the  astragalus  remains  fixed  on 
the  tibia,  is,  therefore,  to  push  forward  the  outer  side 
of  the  foot,  and  to  point  the  toes  inward.  And  the 
effect  of  lotrcrhig  the  body  of  the  calcaneuni,  while  the 
astragalus  remains  stationary,  is  to  depress  the  outer 
border  of  the  foot,  and  to  give  the  sole  a  direction 
obliquely  downward  and  inward.  To  tljis  latter  effect 
the  imrurd  motion  of  the  anterior  extremity  of  tin- 
calcaneuni  sliglitly  contributes. 

The  astragalo-scaplioid  and  calcaneo  cuboid  joints 
are  nearly  on  a  line  with  each  other,  and  their  motion:- 
are  always  simultaneously  peifoimed.     They  may, 
therefore,  both  be  examined  at  once,  as  forming  a 
double  articulation,  by  which  the  anterior  and  pos- 
terior moieties  of  the  tarsus  are  moveably  jointed  to- 
gether.   Hie  oval,  convex  head  of  the  astragalus,  and 
tlie  sinuously  concave  ante- 
riur  surface  of  the  calcaneum,  , 
are  represented  respectively" 
af  A  and  B,  in  the  annexed  1 
diagram  (taken,  as  the  student 
will  observe,   from  tlie  left 
fool).    The  concavity  of  the  • 
calcaneuni  represents  a  shal- 
low groove,  running  obliquely 
downward  and  inward,  in  the 
direction  h  b,  parallel  to  the  long  diameter  a  a  of  the 
head  of  the  astragalus.    The  sca]ilioid  bone  descends 
obliquely  inwaril  uimii  the  head  of  the  astragalus,  in 
the  direction  of  its  long  diameter,  a  a.     The  cuboid 
performs  a  parallel  mo\en:ent  on  tlie  calcaneuni, — 
gliding  in  the  direction  b  b  of  its  slial  ow  groove.  But 
the  cuboid  descends  further  th.in  the  scaphoid  :  whence  ' 
it  follows  that  the  latter  bone  executes  a  rotatory 
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;'vement  on  the  head  of  the  astrat,'alus.  in  addition 
to  its  descent,  or  flexion,  thereon.  Further,  the  head 
of  the  astragalus  being  conve.x,  inclines  obliquely 
backward  below  its  centre,  so  that  the  scaphoid,  in 
descending  upon  it,  also  recedes  a  little.  Tlie  efiec't  of 
the  obliiiue  descent  of  thescaphoid  bone,  and  of  its  reces- 
sion, is  to  increase  the  conve.xity  of  the  antero-poste- 
rior  arch  of  the  foot,  and  to  point  the  toes  inward. 
The  rotatory  motion  occasioned  by  the  cuboid  descend- 
ing further  than  the  scaphoid  bone,  has  for  its  effect 
to  depress  the  ou/cr  and  to  raise  the  inner  border  of 
the  foot ;  so  that  the  sole  is  turned  obliquely  inward. 

^^  hen  these  movements  of  the  two  last-described 
joints  are  performed  concuft-ently  willi  those  of  the 
as:ragalo-calcanean  articulation,  the  posture  of  the 
foot  undergoes  a  considerable  change.  The  toes  move 
inward  from  their  median  position,  describing  an  arc  of 
about  2r,  degrees,  and  the  outer  border  of  the  loot  is 
br.ught  into  a  plane  about  an  inch  and  a  half  below 
th^-  level  of  the  inner  border.  The  opposite  movements 
restore  the  foot  to  its  median  position  ;  and  may  be 
continued  further,  so  as  to  turn  the  toes  and  the 
plantar  surface  outward.  This  action,  however,  is  le.ss 
e.xcet.sive  than  the  farmer.  Tlie  outward  range  of  the 
to..-  does  not  e.xceed  ten  degrees,  and  the  elevation  of 
the  outer  border  is  Hinall  in  proportion. 

;;7l.  Having  thus  examined  the  more  r-.xtensive 
motions  of  the  tarsu.s,  we  may  next  considi,-r  the 
ob-ciire,  but  not  less  itnpoi  tant  movements  upon  which 

/-jr.    f:^   ..J     .1  ,.     1   .         ,  .' 


'so  Ur  a.s  li,f;  boni.s  are  concerned)  th 


--  ,          jjrim.ary  an<l 

essential  quality  of  this  region,  viz.,  its  rla.ifirih/,  de- 
pend-.  'jr,  faciiital*:  this  analysi.s,  which  has  not 
h.trjerto  been  atterni-ted  by  anatomistn,  J  have  iiia.le 
u-;e  of  the  rnethod  previoinly  ompioycd  in  deti;rminiiig 
til':  complicateil  moirotis  of  llie  caqial  bones  ;  (-'hO)  a 
rrieti.od  wliich  consi.^t.s  in  lr;i.;lng  tin;  course  and  rlis- 
trii,iition  of  concu.ssions  tranHtnitled  along  oacli  of  tlio 
five  termii.al  colijrnn.s  of  the  limb. 
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When  we  alight,  in  jumping,  upon  tlie  anterior  ex- 
tremity of  the  peilal  arch,  part  of  tlie  force  of  impact 
bends  the  ankle-joint,  depresses  tlie  heel,  and  tells 
upon  r,he  muscles  of  tlie  calf,  which  yield  to  it  in  the 
manner  of  a  spring,  while  anotlier  portion,  which  in- 
cieases  as  the  foot  is  pointed  more  directly  downward 
during  the  concussion,  passes  longitudiiuilly  through 
the  tarsus  to  the  tibia.  It  is  with  this  latter  jiortion 
that  we  are  at  present  concerned  ;  and  its  distribution 
will  be  readily  understood  by  the  aid  of  the  subjoined 
diagram,  which  represents  the  tarsus  and  the  posterior 
part  of  the  metatarsus,  as  seen  from  above.  A  A  is  the 
calcaneuui,  Jl  the  cuboid,  C  V  the  asti  agalu.s,  I)  the  sca- 
phoid, E,  J'\  and  (j,  the  internal,  middle,  and  external 
cuneiform  bones  ;  while  the  figures  1,  2,  3,  4,  5,  are 
placed  each  upon  the  metatarsal  bone  of  which  it  is 
the  numerical  ap]iellation.  The  arrows  i',  vi,  'ii.  o,  and 
J],  show  the  direction  in  which  the  force  arrives  ;  and 
the  smaller  arrows,  h  h,  c  c,  d  d,  c  c,  f  f,  i  i,  1:  k,  indi- 
cate its  subsequent  distribution. 

The  three  cuneiform  bones  [E  F  G),  run  obliquely 
foi'ward  and  otiUrurd  from  the  scaphoid  bone  :  wl  .Ue 
the  three  first  metatarsal  bones  (1,  '2,  3),  which  tliey 
respectively  siqjport,  run  obliquely  forward  and 
wai-d.  Thus  each  cuneiform  bone  forms,  with  the 
correspoiuling  metatarsal  bone,  an  obtuse  angle  having 
its  apex  directed  outward.  From  this  arrangement 
it  results,  that  concussion  transmitted  through  the 
first  metataisal  to  the  internal  cuneiform  bone,  is 
divided  in  the  manner  indicated  by  the  arrows  6  b,  a 
portion  passing  on  to  the  scaphoid  (D),  while  the  re- 
maimler  tells  obliquely  upon  the  middle  cuneiform 
bone  (/■).  A  shock  pa-^siiig  through  the  second  meta- 
tarsal bone  [2),  is  divided,  first,  between  the  middle 
and  external  cuneiform  bones  (/•'and  0).  as  shown  by 
the  arrows  cc,  and  again  between  the  scaphoid  and 
external  cuneii'oriu  bones  [/>  and  (i),  as  represented  by 
the  arrows     rf.     In  like  m.-mner.  the  force  of  a  blow 
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upon  the  third  metatarsal  bone  is  divideil,  first  between 
the  external  cuueiforni  and  fourth  metatarsal  bones 


and  //),  as  .ihown  }>y  tho  arr'iws  <;<;,  and  agai?i  bo- 
t'.v';>;n  ih';  Hoaphoid  atid  cuboid  bonus  il)  and  /■'), 
th';  inann'iP  r';i»rf;?)<:r'V;d  by  th'j  arrows  /  f. 

I  biis,  lon'^^itndinal  ciiiciission  of  tljo  first  tiirou 
ni'itatafial  bori>;s  is  [lartially  convortotl,  in  tin;  taisiis, 
into  a  lateral  foroo,   tondin^j  to  thrust  outward  the 
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cuboirl  bone.  And  it  is,  I  think,  for  the  more  ef- 
fectual resistance  of  tliis  pressure,  that  the  base  of 
that  jiyram'dal  bnne  is  turned  inwards  toward  the 
cuneiform  liones,  instead  of  appearing  above  on  the 
convex  surface  of  tlie  tarsus. 

That  portion  of  tlie  force  of  impact  wliich  passes 
from  the  cuneiform  liones  to  the  .scaplioid.  proceeds 
thence  througli  tlie  asti-ngalus  (G  G)  to  the  tibia.  In 
its  ]jrogress  through  the  tai'sus,  it  traver.ses  a  bend 
formed  by  the  obli(iHity  in  oppo.site  directions  of  the 
cuneiform  liones  and  the  neck  of  the  astragalus.  This 
bend  would  be  angular  if  the  head  of  the  astragalus 
were  brought  immediately  into  contact  with  the  cunei- 
Torm  bones  ;  by  the  interposition  of  the  scaphoid  bone 
it  is  rounded  into  a  gradual  curve,  the  convexity  of 
which  is  turned  inward,  as  shown  in  the  diagram  by 
the  lines  a  a,  d  a',  and  a"  a".  This  curve  yields  be- 
neath concussion,  its  convexity  increasing  during  the 
passage  of  the  force,  and  being  restored  innuediately 
afterwards  (by  the  action  of  the  ligaments  and  tendons) 
to  its  ]irevious  condition. 

This  curvilinear  arrangement  of  the  inner  division  of 
the  tarsus  is  analogous  in  its  effects  to  the  double 
inclination  of  the  scaplmid  bone  in  the  corresponding 
division  of  the  car]ius,  a,nd  susceptible  (as  I  shall  pre- 
sently endeavour  to  .'^how)  of  a  similar  explanation. 

The  outer  division  of  the  tarsus  piesents  a  more 
massive  structure,  le-s  elastic,  but  in  an  equivalent 
degree  more  rigid  than  the  inner.  Tlie  two  bones  of 
vhich  it  consists  are  large,  and  placed  nearly  in  a 
right  line  witli  eacli  otlu^r,  as  shown  in  the  diagram  by 
the  lines  r/  (/  and  /(  h,  representing  I'esjiectively  the 
longitudinal  axis  of  the  caluaneum  and  cuboid  bones. 
Shocks  transmitted  aloiiL'  the  fourth  and  fifth  lueta- 
tarsal  hones,  whieli  this  ilivision  of  the  tarsus  supports, 
pass  almost  dir.'ctly  througli  the  cuboid  to  the  cal- 
caneum  ;  the  only  distribution  of  their  force  being  that 
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_:ch  takes  place  at  the  ol)lique  cubo-metatarsal  arti- 
itioQ  (see  the  arrow  heads  i  i  and  k 

The  explanation  of  this  difference  in  the  mechanical 
constr'jcti'in  of  the  opposite  sides  of  the  tarsus  is 
obviou?.  It  is  upon  the  ball  of  the  great  toe  and  the 
adjacent  portions  of  the  sole  that  we  usually  alight  in 
jumping  and  similar  actions  :  it  is  therefore  by  the 
inner  division  of  the  tarsus  that  the  most  numerous 
and  most  violent  concussions  are  sustained,  and  that 
elasticitv  is  chiefly  recpiired.  Hence  the  advantage  of 
its  numerous  obliquely-jointed  bones,  and  its  curvi- 
liixcir  arrang-iment.  The  outer  division,  on  the  other 
hand,  acts  principalU'  as  a  lever  stretching  backward 
from  the  metatarsus,  beneath  the  astragalus,  to  re- 
cei%'e  the  insertion  of  the  great  tendon  of  the  heel. 
To  this  purpose  it  is  adapted  by  its  comparative  rigidity, 
and  by  the  almost  recliluiear  disposition  of  its  bones  ; 
while  its  inferior  elasticity  involves  no  additional 
linbility  to  fracture,  first,  for  the  reason,  already  men- 
tioned, that  this  side  of  the  tarsus  receives  fewer  and 
le--3  violent  concussions  than  the  other ;  secondly, 
because  it  does  not.  like  the  inner  division,  articulate 
dir'-ctly  with  the  tibia. 

Thus,  then  (to  recapitulate  these  facts),  we  find  in 
the  tarsus  three  distinct  curvatures  :  one  in  the  antero- 
posterior vertical  plane,  anijther  in  the  transverse  ver- 
tical [dane,  a  thinl  in  the  horizontal  plane.  The  two 
v.ii'ic'd  curvatures  present  their  convexities  upward, 
arid  serve  the  double  purpose  of  increasing  the  strength 
an  I  elasticity  of  the  tarsu.s  in  the  vertical  sense,  and 
of  foriidng  a  plantar  excavation,  in  svhich  the  nerves, 
v  ssels,  and  muscles  of  the  sole  are  lodgc;rl  in  security 
frorn  firessure.  The  k'u'iziinl'd  curvatui'e  is  confitieil 
to  the  inner  side  of  the  tarsus,  its  convexity  is  ilirvcted 
iri'A-ar'l,  and  its  use  is  to  promote  the  Idn'iiliuhiKil, 
elasticity  of  that  part  of  tSie  re;;iori  in  which  it  occui's. 
Though  it  h;w  hitherto  esc;i.ped  the  attention  ol  ana- 
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tomists,  I  regarJ  it  as  a  feature  of  essential  iiDportaiice 
ill  tlie  mecliaiiical  construction  of  this  region:  and  itsex- 
igtence  in  strong  contrast  witli  the  rectilinearity  of  the 
outer  side  of  the  tarsus  has  suggested  tlie  longitudinal 
division  adopted  in  the  foregoing  descriptions."  And  I 
would  propose  this  plan  of  classifying  tlie  tarsal  hones, 
for  general  use,  as  preferable  to  the  old  division  into 
two  transverse  ranges  like  the  horizontal  rows  of  the 
carpus,  because  this  latter  method,  though  sanctioned 
by  high  authority,  has  the  inconvenience  of  leaving 
the  scaphoid  bone  to  be  assigned  to  the  anterior  or  to 
the  poslerior  row,  or  to  be  taken  separately  as  the 
vestige  of  a  t./nrd  range  immediate  between  the  other 
two.  according  to  the  particular  views  of  individual 
anatomists, 

375.  The  sircnf/lh  of  the  tarsus,  taken  to  imply  its 
power  of  sustaining  concussion  witliout  rupture  of  the 
arch,  or  dislocation  of  its  several  parts,  depends  partly 
on  the  provisions  for  ehasticity  already  described, 
partly  upon  the  tenacity  and  suitable  arrangement  of 
the  tarsal  ligaments;  concerning  which  I  sliall  have 
some  observations  to  offer  on  anotlier  occasion.  Its 
sfmir/lh,  considered  with  reference  to  the  resistance 
wdiich  each  particular  bone  is  capable  of  offerinsr  to 
direct  pressure,  depends  chiefly  upon  the  distributioa 
of  the  cancellous  tissue,  which  Bourgery  has  very 
accurately  describcil  and  ligured  (.(  uatomic  de  I' Homme, 
tom.  1.,  p.  1-29,  and  pi.  He  has  shown  that  the 

direction  of  the  pi  incipM  Hbres  of  the  cancellous  ti.s.sue 
m  these  bones  is  by  no  means  iiuletorniinate,  but  has  a 
nniform  relation  to  the  nature  and  direction  of  the 
strain  which  each  is  recpiired  to  support.  Thus,  for 
e.\aniple,  a  vertical  section  of  tlie  calcamnim  from  end 
to  end  exhibits  the  principal  libres  radiating  from  the 
astragalaraniculatiiig surface— some  liorizonlally  back- 
ward to  receive  the  transverse  strain  of  the'  great 
extensors  of  the  foot,— a  considcr.ablc  number  obliquely 
downw;ird  and  backward,   to  transmit,  through  the 
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tubercles  of  the  heel  to  the  gi-ounrl,  the  pressure 
received  from  the  astragalus, — while  a  third  set  I'lm 
forward,  diverging  from  each  other  as  thev  advance, 
to  strengthen  the  greater  process.  As,  however,  this 
bone  is  subject  to  no  directly  vertical  pressure,  nor  to 
any  strain  which  directly  vertical  filu'es  would  help  to 
resist,  so  we  find  no  such  fibres  in  the  cancellous  struc- 
ture, but  in  their  place  (between  the  fibres  that  de- 
scend obliquely  harkwavd  and  those  which  descend 
obliquely  forii-ard)  an  empty  triangular  interval.  The 
same  economical  distribution  of  materials  is  observed 
in  all  the  tarsal  bones  ;  and  it  accounts  for  the  great 
resisting  j.ower  which  they  possess  in  proportion  to 
their  weight. 

OF  THE  METATAR.SUS. 

5 1  6.  The  metatarsus  presents  a  series  of  five  bones, 
of  the  cylindrical  class,  separated  by  four  interosseous, 
space.s.  Tlio  bones  diverge  a  little  from  each  other  at 
their  anterior  extremities,  which  rest  upon  the  ground 
and  articul.ite  with  the  toes  ;  they  are  elevated  at  an 
angle  of  from  2.0  to  .30  degrees  posteriorly,  whore  they 
ardculate  with  each  other  and  with  the  tarsus.  Like 
the  corres[,onding  bones  iti  the  hand,  they  are  distin- 
guished by  numerical  appellations,  as  the  first,  second, 
third,  fourth,  and  fifth,  counting  from  within  outward. 
Tiio  interosseous  spaces  'wiiich  are  numbered  in  iho 
.same  rnannen  diminish  in  e.^ctent  from  the  first  to  the 
fo-,rth.  Ti.ey  lodge  several  small  nius<-|.  s,  of  the  sanio 
ria.'ii':,  arrang'.-din  a  dorsal  and  a  jilantiir  series. 

'y.  MMO.V  f.HAr-.ACTF.It.S  OK  THK  .MKTATA  li.SA  t,  DONKS. 

•'^77.  The />'•/.<'<;/•/''>;•/•>;'(•'•»!<■/// of  each  rn<  t;tt  irsal  hone 
IS  'Aed^e-shaped,*  and  off.;rs  a  icniiin'il  siii-la<  c,  smooth 
for  articulation  with  the  tarsus  ;  a '/or.?"/  and  a  phiiihir 

'  fi.T't-j.t  fl-i.nt  of  rh<-  f'.iirfli,  wliich  cnlx.irl.-il. 
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aspect,  rough  for  the  attachment  of  ligaments,  and 
two  lateral  aspects,  presenting  smooth  cartilaginous 
facets,*  and  rougli  ligamentous  impressions,  for  arti- 
culatiun  with  contiguous  hones.  The  anterior cxircmiiy, 
or  liead,  has  a  terminal  articular  convexity,  received 
into  the  cup-lilie  depression  of  the  corresponding 
phalan.x,  and  extending  further  hackward  helow  than 
ahove  ;  two  lateral  aspects,  each  presenting  a  depres- 
sion, surmounted  liy  a  tubercle  for  the  attachment  of 
ligaments:  a  superior  aspect  marked  with  a  transverse 
groore  also  for  ligamentous  insertion  ;  and  an  in  ferior 
aspect  ])resentiiig  in  the  middle  a  smidl  seraihinar 
depression,  which  corresponds  to  the  flexor  tendon,  and 
is  boumled  on  eacli  side  by  a  small  articular  eminence, 
continuous  with,  and  |>rolonged  ba(dcwaid  from,  tlie 
terminal  convexity.  These  elevations,  of  which  the 
external  is  the  more  prominent,  may  be  called,  to 
facilitate  reference,  the  condyloid  eminences  of  the 
head.  The  sliaft  is  curved  longitudinallj',  so  as  to 
present  a  convexity  ujnvard — a  concavity  on  the 
plantar  aspect;  it  tapers  gradually  from  the  tarsal 
extremity  to  the  liead.  In  the  metatarsal  bones  of  the 
great  and  little  toe,  or  first  and  fifth  of  the  series,  it  is 
always  distinctly  prismatic.  In  the  three  intervening 
bones  its  form,  though  usually  prismatic,  varies  con- 
siderably in  difterent  subjects,  being  sometimes  almost 
cylindrical,  someiimes  transversely  flattened  so  as  to 
preseni  a  mere  border  above  and  below. 

DIFFERENTIAL  CIlAIlACTEli.S  OF  THE  METATAEvSAL 
liONK.s. 

378.  The  metatarsal  bones  difler  from  each  other 
in  size.  The  second  is  the  longest  of  the  series  ;  the 
third,  fourth,  and  fifth  follow  in  succession  ;  the  first 
is  the  shortest  of  all.    On  the  other  hand,  the  first  is 

•  Except  tlie  Ih-sl.  wliirli  Ims  no  laloral  articular  facets;  anil  the 
fil'tli,  wliicli  lui.s  none  on  Ittc  outer  side. 
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;r--=atly  superior  in  breadth  and  thickness  to  all  the 
-t.  and.  in  point  of  weight,  nearly  equals  any  other 
J  of  the  aeries.    The  dorsal  aspect  of  the  first  meta- 
:  =al  bone  is  directed  upward  and  ?'«?m?-rf;  the  cor- 
-pon  ling  surfaces  of  the  other  bones  look  upward 
-  i  outward,  and  the  obliquity  of  their  incliji.ttioii 
reases  from  the  second  to  the  fiftlj.    The  three 
idle  metatarsal  bones  differ  little  in  form  ;  the  first 
and  fifth  are  distinguished  by  several  peculiarities 
from  them,  and  from  each  other. 

379.  FiR.ST  METATAK.SAL  BONE.  The  tarsal  ex- 
tremity of  this  bone  is  dislinguislied  by  the  absence  of 
lateral  articulate  facets  ;  its  terminal  surface  is  semi- 
lunar, or  kidney-shaped,  for  articulation  with  tlie 
internal  cuneiform  bone  ;  it  looks  backwai-d,  upward, 
and  outward  (wherea.s  the  corresponding  surface  of  the 
oiher  fo.ir  bones  is  directed  backward  and  upward, 
au'l  more  or  less  iav:ard).  The  circumference  of  this 
extremity  is  njarked  with  a  groove  for  the  attachment 
ot  ligaments.*  lis  inferior  angle  is  prolonged  down- 
ward and  outward,  forming  a  rough  tuberosity  for  the 
Uis^rtion  of  a  t-ndop.f  Its  outer  side  gives  origin  to 
p-trt  of  a  .small  muscle.^:  Tlie  kcid  of  this  bone  is 
rf;mark  tble  for  its  breadth,  and  presents,  underneath, 
a  median  smooth  rvltjn^  separating  two  lateral  drprcs- 
moi'.-i  whicli  giiiii;  on  the  sesamoid  bones  of  the  great 
to^;.  Die  :'.liiij'f  is  v<Ty  strong,  and  its  prismatic  form 
well  marked.  Its  dorml  surface  is  sriiootlj,  convex, 
.si.ff.-utaneous,  and  directed  oliliquely  upward  and  in- 
v:nT<\  ;  ir.i  fja.iita.r  as[)ect  is  concave  longitudinally, 
p.ane  transverH'.-ly,  wide  and  directed  oljliipiely  inward 
b  iiiti'l,  narrovver  and  diiected  downward  in  front, 
whihj  in  its  whole  length  it  is  covered  l;y  a  m\iscle  ami 
a  terjdon.i  L.'mtly,  il-t  f.ilvrnnl  surface  i-i  concavy 
longitudinally,  [>lane  in  the  ojiposite  direction,  mucli 

*  Tarjr^-mctfitarJnl.  +  'fbiit  of  llif  fXTnni-ns  loii-fMS. 

§  fleior  t<rfjvis  poliii.is,  iiii'J  t'.-ri'lon  of  tin;  llcxor  lon^-iis  pDllii-is. 
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wider  beliind  tlian  before,  and  covered  by  a  muscle,*  to 
the  fibres  of  which,  liowever,  it  does  not  give  origin. 
Of  the  borders  by  wliicli  these  surfaces  are  separated, 
the  external  (also  i'lifirinr)  extends  from  the  tuberosity 
of  the  tarsal  extremity  to  the  outer  condyloid  eminence 
of  the  head  ;  the  snpcrinr  runs  frnm  the  upper  angle 
of  the  tarsal  extrennty  to  the  external  lateral  tubercle 
of  the  head,  and  the  iiitcrvai  passes  from  the  inner 
angle  of  the  tarsal  extremity  to  the  inner  condyloid 
eminence  of  the  head.  The  course  of  these  borders 
along  the  shaft  requires  no  particul.ar  notice.  They 
are  all  piominent.  The  external  is  deeply  concave  ; 
the  superior  corresponds  in  the  recent  subject  to  a 
tendon. ■[■ 

380.  Second  metatahsal  bone.  Tlie  superior 
length  of  this  bone  depends  chiefly  upon  its  prolonga- 
tion backward  into  the  cuneiform  recess  of  the  tarsus. 
Its  tarsal  extremity  is  wide  above,  narrow  and  tuber- 
cular below,  llie  lermiiml  surface  of  this  extremity 
is  smooth  and  triangular  for  articulation  with  tlie 
middle  cuneiform  bone.  Its  /»»(■>•  side  present.s,  at 
its  upjier  part,  a  smootli  facet  for  articulation  with  the 
internal  cuneiform  bone,  and,  inferiorlv,  a  rough  space 
for  ligamentous  attachment.  Its  ouirr  side  [iresents  a 
superior  and  an  inferior  articular  surface,  separated 
by  a  rough  ligamentous  depression,  and  oacli  sub- 
divided by  a  vertical  elevation  into  an  anterior  and  a 
posterior  facet.  Of  the  four  facets  thus  formed,  the 
two  anterior  are  directed  outward  and  fonrnrd,  to 
articulate  with  the  third  metatarsal  bone:  the  two 
jiosterior  (which  are  sometimes  joined  together  so  as  to 
form  a,  V(M-tical  linear  surface)  look  outward  and  hark- 
vfird  to  articulate  with  llie  oxfcriKil  cuneiform  bone. 
Tlie  liead  agrees,  in  every  ]iarticular,  with  the  com- 
mon description  alre.idy  given.  It  is  more  or  less 
fhiltened  from  side  to  side,  so  that  its  vertical  exceeds 


*  First  (lor.sal  iiitt'ropst'ous. 


t  Extensor  proprins  pollicis. 
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transverse  diameter.  Its  lateral  tubei-oles  are  pro- 
minent, and  its  upper  surface  presents  a  transverse 
ridji  for  ligamentous  attachment.  The  shaft  of  this 
bone,  in  well-marked  specimens,  presents  an  inferior 
and  two  lateral  Lines,  separating  a  superior  and  two 
lateral  ai(c/((ff5.  'ihe  lateral  lines  conmience,  poste- 
riorly, one  on  each  side  of  tlie  dorsal  aspect  of  the 
tar=a)  extremity  ;  approacli  one  anotlier  as  they  ad- 
vance ;  and  diverge  again,  near  the  head,  to  terminate 
each  at  the  conespontling  lateral  tubercle.  The 
iyif-.i  iijr  line  commences  at  the  lower  border  of  the 
tarsal  extremity,  runs  along  tlie  shaft,  lieeping  to  the 
outer  side  of  its  median  line,  and  bifurcates  in  front 
to  terminate  at  the  two  condyloid  eminences  on  the 
under  surface  of  the  head.  From  tlie  course  of  these 
lines  the  sliape  of  the  intervening  surfaces  may  be 
inferred.  The  superior  surface  is  nariow  in  the 
middle,  where  tlie  lines  approach  each  other,  and  ex- 
paiid.-i  a  little  at  each  extremity  in  consequence  of 
tlieir  divergence.  It  looks  upward  and  a  little  out- 
ward, and  c')rre.Hp<"jnds  to  the  se  ond  extensor  tendon. 
T:.e  lateral,  surfaces  are  separated  above  by  the  width 
of  the  asp':ct  just  described,  but  they  meet  below  at 
the  inferior  border.  As  this  border  lies  to  the  outer 
side  of  the  nieiiian  line  of  llie  shaft,  the  internal 
lat'-ral  surface  extends  further  ronml  the  hone,  in- 
feiiorly,  than  the  f.xl cr aal .  (The  Iowit  p:i,rt  of  the 
intenial  surface,  indeed,  looks  so  mucli  downward  that 
it  i-i  Homelitiies  described  separately  as  .a  jilanlar 
a-i-pect.)  fJy  its  lateral  surfaces,  ;i.nd  by  the  under 
si  te  of  its  tarsal  exlrendty  and  of  its  head,  this  hone 
gives  partial  altachrnent  to  tlire(;  muscles.* 

*  Thf  iriK-Ttril  lati.T.il  surf'ar  i:  trivn  oriL'in  I"  'lii'  rjiiliT  (ilircK  oC 
til.-  f;r-it  <lor<:il  ititcpi^ny.ii-,  iiiiil  tln' r-xl'-ni;!!  hili-r.jl  In  thu 

irirt»T  \\\>T<-^  of  thf:  'lorH;ii  intcrfir^sr-fdis;  :i  t*Ti'iiti'Hi.s  slij) 

'.i'  ■  'if  th<;9»;  rdu.-"  1<  «  .'iri.acs  from  \\>i:  iinii'T  Ijor'liT  nf  I  Ih-  l.ir.-Ml 
Pif f^r.'.ify:  an'l  a  f;i.':i':iilTi.n  (,(  tlio  traimvcr-ut  [n-ilis  froiri  llio 
nXi  U:-  xsp'tct  ofti.'  '■.•■•irl. 
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381.  Third  METATARSAL  BONE.  The  extremity 
of  the  bone  iirticuhite.';,  by  a  trianguhir  temiiiial  surface 
with  the  external  cuneiform  bone,  by  two  facets  on  its 
imiKr  side  with  the  .second  metatar.sal  bone,  and  liy  a 
single  facet  on  it.s  oultr  side  witli  tlie  third  metatarsal 
bone.  'J  he  sliafl  and  haal  exactly  resemble  tlio.^e  of 
the  bone  just  described.  It  gives  partial  attachment  to 
five  muscles.* 

382.  FouKTll  METATAiiSAL  BONE.  Closely  re- 
sen}bles  the  two  preceding  ones,  except  at  its  tayml 
extremity,  which  is  of  a  cnboidal  form,  and  presents, 
IMsti'i-iorbj,  a  quadiilateral  surface  for  articulation 
with  the  cuboid  bone — on  the  inner  side  a  smooth  sur- 
face, divided  into  an  anterior  facet  which  articulates 
with  the  thii-d  metatarsal  bone,  and  a  postirlor  nar- 
rower facet,  which  articulates  with  the  external  cunei- 
form,—and  lastly,  on  the  outer  side,  another  facet 
for  articulation  with  the  fifth  metatarsal  bone.  It 
gives  partial  attachment  to  five  muscles,  f 

383.  Fifth  hetatau.sal  bone.  The  tarsal  ex- 
tremity of  this  bone  articulates,  belilml,  by  a  triansular 
oblique  surface,  with  the  cuboid  bone,  and  intcrnalhl, 
by  a  flat  facet,  with  the  fuurth  metatarsal  bone.  Its 
outer  side  presents  a  tubercular  [U'olongation,  called 
the  tuhcruHit.ij  of  the  fifth  metatarsal  bone,  which  gives 
insertion  to  two  tendons. J  Its  »y);)fr  and  loirir  am-- 
faces  are  remarkably  wide.    The  shaft  of  this  bone  is 

*  By  its  InliM-al  surlhiH-.'^  to  the  miler  iilm'.^  (if  tlio  sproiiit,  ;nid 
inner  liljrcs  ol'tla'  third,  dorsiil  inlcrossoims  nni.-fli';  l.y  tlu'  nndcr 
aspect  of  its  tiirs.'d  extivniilv  I,,  tla.  lirst  ])lant;u'  iiitiTi.sscH.us 
niusi'lc,  and  a  H'w  lihves  nf  llic  aliduolnr  iilili(|inis  pollicis:  in  llio 
nndiT  aspi'ct  of  ils  head  l.i  ,a  slip  of  llu'  tr;;nsv,'rsns  pcilis. 

t  Hv  ils  lateral  snrfaees,  lo  the  onli-v  libr,  s  of  the  third. and  the 
inner  libres  ol  the  Ibnnh  dor-<,d  intero-seons ;  liv  the  nnder  sur- 
I'aee  of  ils  tarsal  e.xlreinity,  lo  ihe  seeoiid  planla'r  inlero.sseous,  lo 
a  (enilinoiis  slip  of  the  third  d.  i-sal  inlerossoons,  and  to  a  lew 
libres  of  Ihe  alxhielor  ohlii|inis  jiollieis;  and  h.v  llie  nmler  snrl'aeo 
of  ils  head,  to  il  faseietlhis  of  the  transversns  pedis. 

t  To  Ihe  poronens  hrevis,  and  below  that  to  a  slip  of  the 
al-idnetor  niiidnii  iligiti. 
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very  wide  posteriorly,  but  tapers  and  curves  outward 
as  it  approaches  the  head.  Instead  of  being  flattened 
■  transversel}-,  like  the  three  preceding  bones,  it  is 
flattened  from  above  dnv\nwai'd  ;  so  that,  wliereas  they 
present  wide  lateral  surfaces,  and  a  prominent  border, 
ou  the  }Aantar  aspect — this  bone,  on  tlie  contrary, 
presents  wide  surfaces  above  and  below,  and  a  pi'o- 
minent  border  on  tlie  outer  aide.  The  head  is  turned 
somewhat  outward,  in  consequence  of  the  curvature  of 
the  shaft,  and  h.ns  an  irreguhir  tubercular  appearance. 
This  bone  gives  partial  attachment  to  six  muscles.* 

OF  THE  METATARSUS  IX  GEXERAL. 

.3S4.  The  6ve  bnnes  that  have  now  been  described 
compose  a  quadrilateral  region,  rather  wider  before 
th  .n  behinri,  convex  transversely,  and  more  slightly  so 
in  the  lonLj-tudinal  .sense  also,  above;  concave,  in  both 
directions,  below.  Ot  its  borders,  the  internal,  formed 
by  the  fir>t  metatarsal  bime,  is  thick  and  straight ;  the 
tx'eri'Ml,  foniied  by  the  fifth  metatarsal  bone,  is  thin 
aiid  concave  ;  the  o/nterior,  repi'esented  by  the  line  of 
head.H,  is  convex  ;  the  ■ji(jHterior,  presenting  the  range 
of  tarsal  f-xtremities,  is  rendered  uneven  Ijy  the  jiro- 
jectiot.s  of  the  second,  fourth,  anrl  filth  bones,  beyond 
the  line  of  the  first  and  third.  'I'iic  .mechanism  of  the 
metatarsus  is  v>-rv  siniple.  The  tarso- metatarsal  and 
int'-TrnetHtarsal  articulations  are  gliding  joints,  the 
motions  of  which,  though  limited  by  strong  (lor.'<al, 
'  '  ritar,  and  interosseous  ligaments,  give  considcraMe 
ibility  to  this  region,  enabling  it  to  njould  and 
:.t  itself  to  the  inequalities  of  the  surface  on  which 

:;y  ii<  int'.-ni.-il  mirfaec,  to  tti"  niitcr  fil.rfs  i/l'tlii'  IViiirth  ilor-iil 

■  rnu.^cl*;,  \>y  uri'lr-r  Kurfar'.'  ot'ttn'  t;irs:il  i-xlri-inily, 
few  tit>r(rfi  of  Ui';  llcx'.r  lin-viH  inirjitiii  di^'iti,  Oi  Ihc  lliinl 

*nr  \T)tf:rf^**-(>y.*  rnri«<  W;,  :irifl  to  ;i  tMi'lirioiiM  slip  ol'tltf  IViiirlli 

■  ll  t.y  tti<;  tiil.<-r',«it)-,  to  tlir,'  j,<ti.ii'-ti«  l,ri-vis.  :iii<l  lo  m  of 
Wiii  f^.r  riiiiiiini  'li^ili ;  aij'l,  l.y  Die  luiiil,  to  ii  r.i.s'-iciiliis  of 
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it  rests.  The  mutual  interlocking  of  tliese  joints  tends 
evidenlh'  to  secure  the  bones,  both  of  tlie  tarsus  and 
of  the  metatarsus,  from  lateral  displacement.  The 
great  strength  of  the  first  metatarsal  bone  is  e.\plained 
by  the  fact,  already  pointed  out,  that  concussions  are 
usually  received  by  the  ball  of  the  font,  and  pass  along 
its  inner  side  to  the  tibia.  And  lastly,  the  concavity  of 
the  under  surface  of  this  region,  together  witii  the 
similar  e.\cavation  of  the  tarsus,  affords  room  for  the 
secure  lodgment  of  the  plantar  nerves  and  vessels. 
Structure.  Eesembles,  on  a  reduced  scale,  that  of 
the  humerus,  and  other  large  bones  of  the  cylindrical 
class.  Development.  By  two  points  of  ossification, 
one  for  tlie  body,  the  other  for  the  head,  with  the  es.- 
ception  only  of  the  first  metatarsal  bone,  which  (liice 
the  corresponding  bone  of  the  metacarpus)  has  the 
second  ossific  point  at  its  tarsal,  extremity — a  charac- 
ter by  which,  as  we  shall  presently  find,  it  is  assimi- 
lated to  the  phalanges. 

or  the  Pn.\T,ANGES. 

385.  The  phala,nges  of  the  foot  resemble,  in  number 
and  general  arrangement,  the  corresponding  bones  of 
the  hand,  already  described.  The  toes,  like  the  fingers, 
are  five  in  number,  each  consisting  of  three  pli.-ilanges, 
with  the  exception  only  of  the  great  toe,  in  which'the 
middle  jilialanx  is  deficient,  and  the  first  articulates 
ininieili.ately  with  the  third.  Thus,  viewed  collec- 
tively, the  loes  present  a  sei'ies  of  fourteen  phalanges, 
disjiosed  in  three  rows,  of  which  the  first  and  tiiird 
contain  five  bones  e:i.ch,  the  second  oidy  four.  The 
])halangcs  of  each  of  these  rows  exactly  resemble  those 
of  the  corresponding  range  in  the  "hand — with  the 
exception  of  certain  modifications  of  form,  dejiending 
evidently  upon  imperfect  development.  Thus,  tlie  two 
]ihalangcs  of  the  great  toe,  which  are  large  and  fully 
developed,  i\ro  exact  ropetilions  of  the  two  phalanges 
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)f  the  thumb  ;  ami  between  the  reinaiuing  finders 
ind  toes  the  only  notable  difference  is,  that  these  Latter 
ire  of  comparatively  diminutive  size — their  tirst  pha- 
anges  disproportiouately  slender, — their  second  and 
:hird  phalanges  mere  rudimentary  nodules  of  bone, 
■,\ich  as  either  phalanx  of  a  finger  would  appear,  if  its 
^huft^  were  deficient,  and  its  two  exti-eiuities  joined 
ogeiher.  e  shall,  therefore,  to  avoid  unnecessary 
•ipetiiion,  refer  the  student,  for  further  information 
:'.ncemiDg  these  bones,  to  paragraphs  303—8  inclu- 
ive  :  wherein  are  described,  first,  the  common  cha- 
acters  of  all  the  phalanges,  and,  secondly,  the  par- 
icular  characters  of  each  row.*  As  to  the  precise 
lentification  of  individual  plialanges,  they  are  only 
list.nguished  among  their  fellows  of  the  same  row  by 
heir  relative  size,  — which  diminishes  from  the  first  to 
he  last  in  succession. 

3io.  In  point  of  structure,  also,  these  Ijones  resemble 
hose  of  the  fingors.    Their  moveiacnl.^  are  of  a  similar 
:ind,  but,  with  one  exception,  more  limited  in  range, 
excepted  movement  is  that  of  t.rlcnxion,  which 
:,e  carried  a  little  farther  in  the  toes  than  in  the 
j-.n.     Tliey  are  dtrdapfd  by  two  jioiiits  eacli,  one 
■lie  body  and  one  for  the  metataj-Mal  extremity. 
•  of  tlie  body  apjjears  early  in  fo;tal  life  ;  that  of 
•eruiinal  epiphysis  a[)pears,  in  the  diflerent  ].lia- 
■r.H,  at  various  periods   lietween  the  fourth  and 
ritli  year  after  birth.     Tiie  union  of  llie  two  parts 
■  not,  take  place  till  the  S'-venteenth  or  oighti-eiith 
r.   All  the  phalanges  give  attaciiment  to  muscles  ;i- 

'  ^pplyirn' th'H'- <!<,-Sf.-ripti'iiis  to  tin:  foi.t,  tin-  stiuliMit  will 
111  or  ttir-:';  vtrh.'il  ;il(<T;itioriH  iir;i  uH.-iiry.  'I  1  lir  wurd 
irpal  rri'i.'if.  In;  r':;i'l  mi:l'ilnr*'il .  anil  thi;  wiiril  ]iMliii:ir 
ir,/o:.  it  mii.ll  ;ilso  Ix;  ri-iiii;iijlj(:n-il  Dial  Uii;  hnn;,'^ 
'/'y,  with  itJ  ihiT'Miu  lo'.kiiiL' l)!i'  kw;irii ;  wIiitcms  I  In-  loot 
ri  :i  hi,' i.-.niil'il  p(i«iti'.ii.  witli  tin;  ti)i;!i  pointed  Ibrwjinl,  iiiirl 
rj.-i)  jiirf;i'<;  i\\ti:i:\i;<\  iipw;ir'l. 

rie  aftru  hrri'jTit-*  'jfttu'^tr  ntiiH'  )i  ,'ir''  ;iM  IVjIlowx  ; —  Ej-trtift'rj*. 
.■(•n.it,r  lijn'jut  d<j\l.'/riim  is  .'ittiiohi'il  to  llii;  dorsal  siirliirc  ol' 


380 


THE  FOOT. 


tbose  of  the  great  and  little  toe  have  special  motors. 
Their  use  in  the  mechanism  of  the  lower  extremity 
seems  to  be  inconsiderable,  and  is  evidently  diminished 
by  the  custom  of  wearing  shoes.  However,  when 
their  action  is  nninipeded,  they  extend  the  suiface  for 
the  support  of  the  leg,  and  by  grasping  the  little  in- 
equalities with  which  they  meet,  give  it  a  firmer  hold 
u])on  the  soil.  They  continue  to  tlie  latest  moment 
the  pressure  of  the  backward  foot  against  the  ground, 
in  the  various  actions  of  progression.  They  also  in- 
crease the  elasticity  of  this  region  when  op])Osed,  as  a 
spring,  to  concussion  ;  and,  when  the  body  inclines 
too  much  forward,  assist  in  restoring  its  equilibrium, 
and  preventing  its  fall. 

or  THE  FOOT  IN  GENERAL. 

387.  The  general  configuration  of  the  foot  has  been 
noticed  in  the  introductory  paragraph  of  the  foregoing 
description  (353)  ;  and  the  strength,  mobility,  and 
elasticity  of  its  structure,  so  far  as  they  dei)end  on  the 
arrangement  of  the  bones,  have  been  fully  explained 
in  the  paragraphs  on  the  mechanism  of  its  several 
regions  (370 — 5,  384,  38G).    Its  uses  as  an  organ  of 

tlie  second  .inil  tliird  phiilanpos  of  tile  last  four  toes.  Tlic  ex- 
letisor  hrevia  <li(/iloriim  is  att.ai'licil  to  the  rlorsal  siirl'iioo  of  the 
first  plialanx  of  the  f.'re:it  toe,  and  of  tlie  third  phalimires  of  the 
seooiid.  third,  and  I'ourlh  toes.  The  e.vfr^>isor  projn-iua  poflicin  is 
inserted  into  the  tiorsal  snrliiee  of  the  terminal  ]ihalanx  of  the 
preat  toe.  Ficxorn.  Tlie  fhwur  loitiins  diijitorinn  is  iiiserteil  into 
the  plantar  .surfaee  of  the  lerniinal  idi.daiix  nf  the  last  I'onr  tues. 
The  flexor  lircvis  (fifj'foritni  is  inserted  into  the  lateral  boriler  of 
the  .soeoiid  plialaiifres  of  the  four  last  toes.  Tlu\//r.ro)-  /n-rris  fol- 
liciK  is  inserted  into  t  lie  plantar  snrfaee  of  the  terminal  phalanx  of 
the  frreat  toe.  The  ailiiiu'tor  and  tlie  two  tilitlii<-tnrs  (oUiqur  and 
tniiiKft'rue)  of  the  frreal  tiie  are  atlaehed  resiu'etively  lo  the  inner 
iind  outer  side  of  its  lirst  plialaiix,  wliieh  al.so  u'ives  insertion  uii- 
deriieatli  (liy  tlie  inlervenlinn  of  llic  sesamoid  hones  and  oajisular 
linaiiienl  of  tlie  iiielatarso.plialaiii.'-eal  joint)  lo  t\\i'Jlr.ror  lirrrit 
pnlliris.  A  s])eeial  ab:hi,-ti,r  anil Jlexof  lire  also  attaehcd  to  the 
lirst  phalanx  of  the  little  toe. 
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support  and  locomotion  have  also  been  noticed  inciden- 
tally ;  and  its  analogies  to  the  hand,  which  we  have 
already  referred  to  in  general  terms,  will  be  more 
exactly  analyzed  in  the  following  chapter. 

•385.  I  have  observed  a  curious  fact  respectino-  the 
course  of  the  medullary  canals  in  the  hand  and°foot, 
■nuich,  as  it  tends  more  closely  to  assimilate  the  two 
or^an.s  and  may  throw  light  upon  a  disputed  pcint 
concernmg  the  analogies  of  certain  of  their  liones, 
der^erves  a  brief  mention  in  this  place.    The  medullary 
foramen  of  the  firat  metatarsal  bone  enters  the  shaft 
obliquely  towards  its  phalmujcal  e.\tremity  ;  whereas 
m  the  other  four  metatarsal  bones  it  runs  in  the  oppo- 
site direction,  i.e.  towards  the  tarsal  extremity.  An 
exactly  similar  difference  in  direction  is  observed  be- 
tween the  medullary  foramina  of  the  first,  and  four 
succeeding  bones  of  the  metacarpal  region  of  the  hand 
In  the  ph'dan'jfK,  both  of  the  hands  and  feet,  the 
medullary  foramen,  when  it  exists,  runs  in  the  same 
direction  as  that  of  the  first  metacarpal  (or  metatarsal) 
bone,  VIZ.,  towards  the  di.ital  extremity.    Thus  a  new 
analogy  ,s  established  between  the  bones  that  support 
thumb  and  the  great  toe  on  the  one  liand,  and  the 
langes  on  the  other.    And  the  constant  and  exact 
rwpondence  of  the  hand  and  foot  in  this  particular 
-endererl  the  more  remarkable  by  the  fact  that  an 
.ally  constant  dijjjmwx  exists  between  the  two 
'.s  with  respect  to  the  course  of  the  mcrlullary 
..rnina  in  their  remaining  cylindrical  bones— those  of 
humerus,  radius,  and  ulna,  all  running  /ninn-i/.t 
elbow,  while  those  of  the  femur,  tibia,  anil  filmla, 
ruufrom  the  knee.     The  read.a-  will  find  a  ciiviini- 
..ce  of  a  similar  nature  recordod  at  ukU:  *,  p.-ige  p;<; 
with  respecfto  the  nutrient  foramina  nf  tlio 
;  and  the  fjiiestions,  a[.pended  to  that,  nofc,  con- 
ning the  purpose  and  meaning  of  the  anangemenl, 
-ein  d''seribed,  ajiply  witli  crjual  force  to  lin!  jicr- 
■  :r.g  facts  at  present  under  review.    Tlie  whole 
r;  fJ  2 
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subject  is  extremely  interesting,  and  its  investigation 
might  throw  light  on  the  analogies  of  the  bones,  and 
on  the  laws  of  their  development  and  nutrition.  The 
first  and  principal  object  of  such  an  inquiry  sliould  be, 
to  discover  whether  the  course  of  the  nutrient  canals 
bears  any  constant  relation  to  the  form  or  structure  of 
tlie  bones,  to  their  mode  of  development,  or  to  any 
other  determinate  circumstance. 

OF  THE  SESAMOID  BONES. 

388*.  Tliese  are  little  rounded  nodules,  cartilaginous 
in  childhood,  bony  in  the  adult,  occm-ring  in  the  sub- 
stance of  certain  tendon.s,  at  points  wliere  they  come  in 
contact  with  the  bones.  Tliey  are  oljserved  in  various 
regions  of  the  upper  and  lower  extremities,  but  chiefly 
in'the  hands  and  feet.  They  are  enveloped  in  fibrous 
tissue  on  all  sides  but  one,  which  is  more  or  less  flat- 
tened, and  presents  a  free  articidar  facet.  They  in- 
crease in  number  with  advancing  age,  and  are  said  to 
be  more  numerous  in  the  male  than  in  the  female,  and 
in  vigorous  and  active  individuals  tlian  in  the  feelile 
and  comparatively  inert.  They  may  be  divided  into 
two  classes  ;  first,  those  wljicli  rest  on  the  articular 
extremities  of  bones,  and  enter  into  the  composition  of 
joints;  and,  secondly,  those  which  are  contiguous  to 
cartihiginous  facets  on  the  tubercular  (ijiOjihiifcs  of 
bones.  Tlie  sesamoid  bones  of  both  classes  serve  to 
imiirove  the  leverage  of  the  tendons  in  which  they 
occur,  by  increasing  their  angle  of  inserti<in.  Those 
of  tlie  ,/(Vs/ class  also  equalize  the  distribution  of  ex- 
ternal /ircwiuT  on  the  convexities  with  which  they 
articulate,  and  ]irescnt  a  siu-face  on  which  ylidiiig 
viorevienln  of  consideralile  extent  fire  ]iei'formed.  'J'hose 
of  tlie  si-CDiiil  class,  on  the  contrary,  are  not  subject  to 
external  ]ircssure,  nor  to  gliding  moveiiieuts  of  any 
notable  extent.  Indeed,  they  are  not  found  at  the 
jihicts  uheiv  the  tendons  rub  most  against  the  bones 
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(as  for  iushmce,  behind  the  malleoli),  but  at  points 
near  their  inseitious,  where  friction,  if  it  occur  at  all, 
is  reduced  to  a  minimum.  For  this  reason,  I  dissent 
from  il.  Bourgery"s  opinion  that  these  bones  are  deve- 
loped iu  the  tendons  and  ligaments,  "  toas  Ics 
p'jinti  oil  ils  exerceat  des  frottcineiis  diirs  sur  Ifn  os." 

3S9.  Se.samoid  BONKS  OF  THE  joiNta.  Of  these, 
in  the  foot,  two  are  consfcvntly  observed  beneath  the 
mecaiario-phalangeal  joint  of  the  great  toe,  and  another 
(.Sometimes  two)  of  much  smaller  size,  at  its  inter- 
phalangeal  joint.  One  is  sometimes  found  at  the 
metatar.-o-phalangeal  joint  of  the  second  toe  ;  another, 
more  rarely,  at  that  of  the  little  toe  ;  and,  still  less 
fre  iuf-ntiy,  rudiment.=j  of  a  similar  development  occur 
in  the  fibrou.s  tissue  beneath  the  third  and  fourth 
metatarso-phalangeal  articulations.  The  two  first  are 
the  most  important.  Tliey  are  elongated  and  curved 
so  as  to  fit  the  grooves  on  the  head  of  the  first  meta- 
tarsal bone,  wliich  glides  smoothly  upon  them.  They 
are  envtdoped  in  a  mass  of  fibrous  tissue,  formed 
partly  by  the  capsule  of  the  joint,  partly  Ijy  several 
small  tendons.* 

In  the  hand  a  similar  arrangement  is  observed. 
Tliere  are  always  two  sesamoid  bones  on  the  ])almar 
aide  of  the  rnatac  trp<>j)halangeal  joint  of  the  tininil), 
and  sometimes  one  of  smaller  size  at  its  inter-phalan- 
geal  articul  ttion.  One  or  two  are  occasionally  oi)scrvcd 
'<■  'he  m':tac:ir[)0-phalarige'd  jciint  of  the  fore-fiiigei- ; 
".her  at  that  of  the  little  finger  ;  and  others,  mor.; 
:ly  still,  at  the  corresjiondiug  articulations  of  tlie 

:  lie  and  ring  fingers. 

I  lie  patella,  considered  with  reference  to  the  great 
•:nsor  tendon  of  the  leg,  reseinljles  the  sesamoid 
.•:s  of  this  class  ;  but,  viewed  in  its  relation  to  the 
I,  it  is  evidently  analogous  to  the  olecranon  proci.-ss 
'.he  ulna.     ft  may,  therefore,  be  regarded  as  a  lioj]  ,' 

The  two  fiii'Ion.s  of  tti  llcxor  brcvw  [jollici.s,  aiiJ  tlial  of  tliu 
■versu.s  p':fli.s. 
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of  intermediate  character,  establishincr  a  transition 
between  tlie  sesamoid  bones  on  the  one  band,  and  the 
epiphyses  of  the  long  bones  on  the  other.  Tliis  view 
of  its  analogies  is  confirmed  by  tlie  fact,  that  the 
olecranon  process  sometimes  continnes  through  life  a 
separate  bone,  connected  witli  the  shaft  of  Uie  ulna 
only  by  a  fibrous  band  obviously  resembHng  the  liga-  I 
mentum  pateilie  ;  a  variety  of  which  Eosenmiiller  has  I 
recorded  an  example,  (261) 

390.  Se.samoid  bones  of  the  apophtse.s.  Of 
these,  one  is  observed,  resting  on  the  tuberosity  of  the 
cuboid  bone,  in  a  tendon*  that  lies  in  its  oblique 
groove ;  another  appears,  in  old  age,  opposed  to  a 
smooth  facet  of  the  internal  cuneiform  bone  (,304),  in 
the  substance  of  a  tendon f  to  which  that  bone  gives 
insertion  ;  and  a  third  is  usually  found  at  the  inner 
side  of  the  astragalus,  in  a  tendon  J  which  passes  for- 
ward to  reach  the  tuberosity  of  the  sca])hoid  bone.  To 
this  class  of  sesamoid  bones  may  also  be  referred 
the  osseo-cartilaginous  tliickenings  which  are  occa- 
sionally found,  in  old  subject.s,  opposite  the  tuberosity 
of  the  radius,g  the  trochanter  major  of  the  femur,  || 
and  at  various  other  points  with  which  tendons  come 
in  contact. 

391.  Structhue.  Of  very  liglit  cancellous  tissue, 
enveloped  in  a  thin  layer  of  compact.  Development. 
The  ossification  of  these  bones  takes  place  by  a  single 
point  for  each.  It  commences  late,  and  is  not  fully 
completed  till  the  period  oi'  adult  age. 

♦  That  ol'dic  penmous  loii^'us, 

t  Thai  iil'thL'  lihiaiis  aniirus. 

t  That  oftlu'  tiliiahs  jiostirus. 

§  In  tlio  toiiioii  ol'tlio  hici'ps  tlcxor  mihiti. 

II  In  the  IC'IkIou  ot'llio  i;hitoiis  iiuixiiuus. 
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CHAPTER  VI. 

OF  THE  SKELETON"  IN  GENERAL. 

362.  The  human  skeleton  represents  a  culuran, 
larger  and  heavier  ahove  than  below,  and  standing 
erect  on  a  comparatively  small  base.  On  the  circum- 
stance of  its  upright  position  many  peculiarities  of  its 
structure  depend  ;  while  the  necessity  of  keeping  an 
elevated  centre  of  gravity  within  a  narrow  basis  of  sup- 
port gives  rise  to  several  of  its  most  characteristic 
movements. 

363.  The  contrast  between  the  thoracic  and  pelvic 
extremities  in  man,  is,  perhaps,  the  most  obvious  and 
striking  indication  of  his  essential  aptitude  for  the 
erect  posture.  The  former  are  manifestly  organs  of 
tact  and  prehension  only  ;  the  latter^re,  as  evidently, 
adapted  exclusively  for  locomotion  and  support.  The 
arched  and  rna,s3ive  foot,  resting  horizontally  on  the 
ground,  articulating  at  right  angles  with  the  leg,  fur- 
ni.^hed  with  very  small  digital  appendages,  but  pro- 
longed into  a  strong  lever  at  the  heel,  is  as  well  calcu- 
lated for  the  base  of  a  column  of  support  as  it  is 
incapable  of  grasping,  or  performing  rapid  movements  ; 
while  the  hand,  with  its  long  fingers,  its  opposed, 
divergent  thumb,  and  its  narrow  carpus  articulated  in 
a  right  line  with  the  bones  of  the  forearm,  is,  on  the 
contrary,  a  perfect  tactile  and  prehensile  organ,  but 
altogether  unsuited  Ui  sustain  or  propel  the  trunk,  in 
the  ordinary  modes  of  progression.  In  the  f(u.-i.<lru]ieds 
and  qiiadrumana  these  organs  jiresent  no  such  contrast, 
but  more  or  less  closely  resemble  e.'ich  other  ;  the 
quadrupeds  being  adapt^;d  for  [jrogression  on  all  lours 
bv  conversion  of  tlje  li.'i.nil.f.  into  fcf.t ;  while  the  ([uadru- 

:.na  are  fitted  for  their  climbing  habit.H  by  a  contrary 
i.M  [formation  of  the  /cci  into  Lands.    It  may  fur- 
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ther  be  observed  upon  this  point  that  in  none  of  th, 
mammalia  do  tlie  feet  present  so  extensive  a  surface  t,^ 
tlie  ground  as  in  man.  In  digitated  quadrupeds,  sucli 
as  tlie  dog,  the  carpu.<i  and  tarsus  are  considerabh 
elevated,  so  that  the  body  is  supported  entirely  by  tb' 
toes;  and  in  animals  having  solid  hoofs,  as  for  ex- 
ample, the  horse,  the  foot  as.sumes  an  almost  vertical 
position,  so  that  only  the  third  phalanges  rest  upuii 
the  ground. 

A  similar  contrast  in  point  of  structure,  indicating' 
a  corresponding  diversity  of  function,  may  be  traced 
in  the  other  regions  of  the  limbs.    The  pelvis,  for  ex- 
am])le,  is  a  massive,  rigid,  huop  of  bone,  forming 
a  strong  foundation  for  the  spine,  and  resting,  by 
deeply  hollowed  sockets,  ou  the  heads  of  the  thigh- 
bones.   The  shoulder,  on  the  contrary,  is  a  light  a°nd 
extremely  moveable  apparatus,  presenting  but  shallow 
sockets  for  articulation  with  the  arms,  which  hence 
derive  greater  fi-eedoni  from  motion,  but  withal  less 
security  from  dislocation.    The  bones  of  the  thiirh 
and  leg  are  equally  superior  to  those  of  the  arm  and 
forearm  in  point  of  bulk— equally  inferior  in  point  of 
mobdity.    The  forearm  and  hand  can  be  rotated  on 
the  pivot-joint  of  the  radius  to  the  extent  of  90°  in  all 
positions  of  the  limb  ;  whereas  the  rotation  of  the 
tibia  and  foot  on  the  femur,  is  only  possible  during 
flexion  of  the  knee,  and  even  then,  'is  limited  to  be- 
tween 30°  and  Hi"  of  anguhir  extent.    Again,  all  the 
joints  of  the  upper  extremity  bend  in  the  same  direc- 
tion, so  that  the  limb  forms  an  arched  line  in  flexion, 
by  which  the  hands  are  brought  forward  into  a  con- 
venient position  with  rcs|)ect  to  the  range  of  vision, 
and  the  arms  are  enabled  readily  to  encircle  any  object 
in  their  embrace.     In  the  lower  extremity,  "on  the 
other  hand,  the  articulations  bend  in  opposite  direc- 
tions, so  as  to  form  a  zigz.ag  line  in  flexion  ;  the  kneo- 
joint  pointing /onrarr/,  the  hi]i  and  ankle-joints  ArtC/t- 
ifurd  ;  by  which  the  limb  is  better  adapted  to  shorten 
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and  extend  for  the  propulsion  of  the  body,  and  to  yitid, 
in  the  manner  of  a  twice-bent  spring,  to  concussion  ; 
but  at  the  same  time  is  rendered  still  more  inferior,  in 
point  of  mobility,  to  the  upper  extremity,  'i'his  infe- 
riority, indeed,  is  so  marked,  that  whilst  the  sole  of 
the  foot  cannot,  by  any  action  of  the  leg,  be  brought 
into  contact  with  the  trunk,  there  is,  on  the  contrary, 
no  spot  on  ti;e  surface  of  the  body  to  which  the  hand 
may  not  more  or  less  easily  be  apphed,  as  well  by  its 
dorsal  as  by  its  palmar  surface. 

In  quadrupeds  all  these  parts  are  assimilated  by  a 
more  equal  distribution  of  bulk,  weight,  and  mobility, 
between  the  thoracic  and  pelvic  limbs.  The  scapulse 
are  so  di.jposed  that  the  glenoid  cavities  look  down- 
ward :  and,  in  consequence  of  the  absence  of  clavicles, 
and  the  narrow  keel-like  form  of  the  thorax,  they  come 
into  much  closer  pruximity  than  in  man  ;  so  that  the 
thoracic  extreniitie.s,  in  these  animals,  stand  vertically 
under  the  forepart  of  the  trunk,  supporting  its  weight 
effectually,  but  enjoying  little  lateral  motion.  Lastly, 
the  joints  corre?poi:ding  in  the  fore-leg  of  quadrupeds 
to  the  human  elbow  and  wrist,  as  well  as  those  of 
their  hind  leg,  which  answer  to  our  knee  and  ankle- 
jointa,  bend  in  oyjposite  directions,  so  as  to  take  a 
z'ezag  line  in  flexion  ;  and  all  their  limlj.s  are  alike 
deficient  in  the  free  rotatory  action  that  distinguishes 
the  forearm  in  man. 

''>'>i.  'i  he  .spinal  cohirrms  of  man  and  of  the  inferior 
marrimalia  present  ditferences  of  form  and  function, 
equally  striking,  and  not  less  obvinusly  related  to  the 
di'ftjrence  in  their  habitual  attitude.    Jn  quadrupe'ls, 
that  portion  of  the  .spine  which  extends  horizcjiitally 
from  the  pelvis  to  the  root  of  the  neck,  usually  form.s 
':oritinuoij»  elliptic  arch,  which,  being  keptlient  by 
•ig  ligarnent.s  (a.s  a  bow  i.s  kejit  bent  by  the  bow- 
'  g),  and  bearing  at  its  exlreuiities  on  the  fore  .'ind 
'■'■T  lirnb.s,  i.s  v/ell  adapted  to  sustain  the  constant 
j  htof  the  vi.Hcera  that  are  .mispeni led  frouj  it,  as  well 


3'J-l  ERECT  ATTITUDE  OE  THE  SKELETON. 

as  the  occasional  (and  often  severer)  pressure  of  burdens 
laid  upon  the  back.  In  man,  that  portion  only  of  the 
spine  which  enters  into  the  composition  of  the  thorax, 
presents  a  dorsal  convexity  ;  the  lumbar  region,  like 
the  cervical,  bends  in  the  opposite  direction,  givinrr  to 
the  column  a  triple  curvature,  by  which  it  is  adapted  i 
to  break  the  force  of  loMgitudi?ial  concussions  couse-  I 
quent  upon  its  perpendicular  position.  In  quad-  I 
rupeds,  again,  the  weight  of  the  skull,  bearing  at 
right  angles  ou  the  extremity  of  the  horizontal  neck, 
and  increased,  in  many  instances,  by  the  growth  of 
massive  horns,  antlers,  or  tusks,  requires  for  its  sup- 
port, that  tlie  cervical  vertebra;  should  be  proportion- 
ately enlai'ged  ;  that  the  spinous  processes  of  the  lower 
cervical  and  upper  dorsal  vertebra?,  from  wdiich  the 
great  muscles  of  the  neck  arise,  should  be  exceedingly 
prominent,  so  as  to  compensate  in  some  measure  for 
the  disadvantageous  jiosition  of  the  weight,  by  render- 
ing the  apjilication  of  the  moving  power  more  direct; 
and  lastly,  that  a  strong  elastic  fibrous  cord  (the  Uga- 
mcntuiii  niichw)  should  be  extended  from  the  occiput 
to  the  prominent  vertebn-e,  in  order  to  assist,  in  the 
manner  of  a  hearing-rein,  in  bracing  up  the  head.  In 
num,  these  provisions  are  not  required  ;  the  neck  is 
vertical,  tbe  occipital  condyles  are  horizontal,  and 
situated  vertically  under  the  centre  of  gravity  of  the 
head,  wliich  thus  rests  of  itself  in  exact" equipoise  on 
tlie  summit  of  the  s|jine.*  Hence,  in  the  human  sub- 
ject, the  diminutive  proportions  of  the  vertebne  of  the 
neck  :  the  conqiarativc  shortness,  and  the  imbricated 
disposition  of  the  lowest  cervical,  and  adjacent  dorsjJ 
vertebne;  and  the  rudimentary  condition  of  the  liija- 
vicntiun  nuc/ui',  which  is  reduced  to  a  mere  fibrous 

*  Tho  iiiTpoinloraicp  ol'lho  iiiik'fiov  sp[,'tnont  of  Ihc  m.ici'ratcd 
skull,  (k'lR'iuls  diicllv  on  tho  micomiH'ns;ilt'iI  wcitrht  of  tlu'  lower 
.jaw.  Wubor  IVmiul  Ikiit  n  roocnt  licad  willi  its  oiu'cphalon  and  in- 
todUuu'iUs  coiiiplelo,  would  slimd  in  i'q\nlibriiim  on  its  condvlcs 
iJouo.  wlii'u  tlic  face  was  ilircctod  forward  and  slijjlilly  uinviu'il. 
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slip,  prolonged  upward  from  the  supna-spinous  lig.i- 
uent  of  the  back  aud  loins.  We  liave  already,  in 
:reating  of  Daubenton's  angle  (p.  121),  had  occasion 
:o  point  out  the  difference  which  exists  between  the 
luman  skull  and  the  brute  skull,  with  respect  to  the 
Dosition  and  direction  of  the  foramen  magnum  and  the 
occipital  condyles.  We  may  here  mention,  as  an  ad- 
litional  characteristic  of  the  human  skull,  that  the 
jlane  of  the  axes  of  the  orbits  is  parallel  to  the  plane 
jf  the  jaw,  and  also,  in  the  erect  attitude,  to  the  plane 
)f  the  horizon  ;  a  disposition  which  affords  to  vision  a 
Tee  horizontal  range  in  the  upright  posture  of  the 
lead,  but  which  would  evidently  have  the  effect  of 
iirecting  the  eyes  vertically  downwards,  and  so  pre- 
.-enting  horizontal  vision,  if  the  head  were  carried  in 
■-he  posture  natural  to  qua<irupeds.  In  these  latter, 
iccordingly,  no  such  parallelism  is  observed  ;  the  plane 
■){  the  orbit  forma  an  angle  with  that  of  the  jaw  ; 
s-hich,  in  its  turn,  is  more  or  less  inclined  to  the  plane 
■h'5  horizon. 

The  hoM9  on  which  the  human  frame  stands 
-pace,  bounded  laterally  by  the  outer  edges  of  tlie 
-  of  the  feet  ;  behind  by  a  line  extending  from 
■,o  heel,  and  in  front  by  a  similar  line  joining  the 

"i.  Tlie  dnire  of  'jru.rily,  in  the  erect  attitude, 
',  lie  somewhere  in  the  median  plane  of  tlie  ijody. 
t  i.iust  also  lie  somewhore  in  the  transverse  vertical 
dane  pasMintf  through  the  centres  of  the  beads  of  the 
.high-bonen,  on  which  tin;  trunk  is  balanced.  ft  must, 
herefore,  lie  somewhere  in  the  vertical  line  in  which 
.hes'j  two  planes  int<;r8ect  each  otlier.  To  find  tlie 
lOftition  of  tbis  lino  of  intersection,  Weber  first  ascer- 
tained, by  a  pair  of  plumb-llntM,  let  fall,  one  on  each 
lide  of  an  erect  living  rtian,  o[jpoHite  the  njidille  of  the 
rochanter  major,  tfie  points  on  tho  outer  surface  of 
.he  body  which  the  above-mcTitloned  IraiiKverHe  plane 
vould  intersect.    These  he  found  to  be  opiiositu  the 
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mastoid  processes  above,  .mcl  the  centres  of  the  knee  and 
ankle-joints  below.  By  subsequent  obsen^ation  of  a 
skeleton,  he  found  that  a  plane  intersecting  these 
points  would  also  intersect  both  ends  of  the  spine, 
passing,  the  upper  extremity  of  the  column, 
through  the  atlanto-occipital  joint,  and  at  its  lower 
extremity  through  the  sacro-lunibar  articulation.  But 
the  spinal  column  is  bisected  in  its  whole  length  by 
the  median  plane  ;  so  that  the  required  line  of  inter- 
section, containing  the  centre  of  gravity,  passes  verti- 
cally through  both  the  above-meniioned  joints,  and 
falls  below  between  the  feet.  'J'hus  much  having  been 
determined,  it  only  remaii;ed  to  ascertain  the  horizon- 
tal plane  of  the  centre  of  gravity  ;  for  which  purpose 
^Veber  balanced  a  plank  across  a  horizontal  edge, 
stretched  on  this  plank  the  body  of  a  living  man,  and 
brought  the  whole  ma.ss  to  equilibrium  (employing,  to 
neutralize  errors,  the  well-known  method  of  double- 
weigliiiig).  It  being  now  certain,  according  to  the 
laws  of  equilibrium,  that  the  centre  of  gravity  lay 
directly  over  the  line  of  support,  the  distance  "of  its 
horizontal  plane  below  the  vertex  was  found  by  mea- 
suring, on  the  edge  of  the  plank,  the  distance  from 
the  line  of  support  to  a  line  let  fall  from  the  vertex. 
This  distance,  subtracted  from  the  totid  length  of  the 
body,  gave  the  distance  of  the  centre  of  gravity  above 
the  soles  of  the  feet ;  and  by  subtracting  from  this 
again,  first,  the  height  of  the  transverse  axis  of  the 
hip-joints,  and  afterwards  that  of  the  promontory  of 
the  sacrum,  the  heiglit  of  the  centre  of  gravity  above 
those  two  points  respectively  was  ascei-tained.  The 
following  table  exhibits  the  results  of  these  measure- 
ments in  miliimetres  :  which  T  have  reduced,  for  the 
convenience  of  the  l^nglish  reader,  into  inches,  and 
decimal  pai-ts  of  an  inch. 
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.:TI0N  of  THE  CENTRE  OF  GRAVITY  WITH  RESPECT 
TO  THE  VERTICAL  DIME.NSION'S  OF  THE  BODY. 


1 

.Milliniei. 

Indies.  ■ 

-il  ]e.ncrth  nf  thp  hO(lv 

1669-2 

65-3085.3 

inance^of  the  centre  of  gra- 

28-40645.5 

vity  below  the  vertex      .  . 

721-5 

stance  above  the  sole     .  . 

947-7 

37-310949 

•stance  above  the  tran.9verse 

3-454729 

axis  of  the  hip  joints  .  . 

87-7 

.nance  above  the  promontory 

8.7 

0-341519 

of  the  sacrum  

nee  it  appears  that  the  horizontal  plane  of  the 
•.re  of  gravity  lies  only  a  fraction  of  an  inch  above 

promontory  of  the  sacrum  ;  so  that,  in  fact,^  it 
,,verse.s  the  sacro-lurabar  articulation  :  which,  being 
versed  also,  as  we  have  seen,  by  the  median  plane, 
i  by  tiie  transverse  vertical  plane,  contains  the  com- 
ri  point  of  intersection  of  all  three  planes  ;  that  is, 
■.tair*fi  the  centre  of  gravity  of  the  body  in  well-pro- 
r-.ioned  individuals,  while  standing  erect. 
-/.ll.  The  position  of  the  centre  of  gravity,  _  how- 
-r   varies  more  or  less  with  ev^ry  change  in  the 
U^-e  position  of  the  parts  of  the  Ijody,  ascending  if 
•  :  arms  are  raised,  advancing  or  receding  as  they  are 
ro-vn  b;u;k-.vard  or  forward,  and  following  m  'die 
inner  the  various  movements  and  inclinations  of  the 
ad    trunk,  and  lower  extrerniiies.     In  all  these 
^tures.  it  is  essential  to  the  stability  of  the  column 
•.rfcsent.e<l  by  the  trunk,  that  a  line  dropped  vortical  y 
,m  its  centre  of  gravity  for  the  time  being,  shoul.! 
,1  on  some  point  within  its  basis.    For  tl...  lulldrneut 

fhi-i  md;T.';nsable  condition,   we  stand  habitually 
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with  the  feet  so  disposed  as  to  furnish  the  most  ex- 
tensive area  of  support  that  can  be  maintained  without 
fatigue,  or  an  inconvenient  separation  of  tlie  legs. 

Supposing  the  outside  points  a  and  h  of 
the  heels  to  coincide,  the  greatest  sup- 
porting area  would  he  obtained  by  turn- 
ing out  the  toes  till  the  feet  formed  a 
riglit  angle  with  one  another.  But  as  i 
these  points  can  never  in  reality  coincide,  but  must  | 
always  be  separated  by  at  least  double  tlie  width  of 
the  heel,  the  feet  never  require  to  be  turned  apart  so 
far  as  to  form  a  right  angle.  AVhen  the  feet  are  so 
disposed,  that  the  distance  a  h  between  the  outside 
jioints  of  the  heels  e.xactly  equals  the  length  of  the 
foot,  the  greatest  area  of  supjjort  will  be  obtained 
by  turning  the  feet  at  an  inclination  of  tiU°  to  each 
other  ;  that  is,  in  other  words, 
by  tuming  them  eo  tliat  the 
lines,  ('  ((  and  d  b,  if  produced 
to  meet  in  c,  shall  make  the 
triangle  c  c  d  an  equilateral 
triangle.  And  I  think  it  nuiy 
be  said,  that  the  feet  are  un- 
consciously, and  as  it  were  in- 
stinctively, placed  at  or  about 
this  angle,  when  it  is  desired  to  plant  the  body  firmly 
in  the  upright  posture. 

3!)8.  In  standing  on  one  foot,  the  su|ipnrting  area 
is  of  course  reduced  to  the  e.xtent  of  the  sole  which 
remains  upon  the  ground,  and  the  difficulty  of  balan- 
cing the  body  becomes  proportionably  greater.  This 
difficulty  is  increased  to  its  maximum  when,  as  in  opera- 
dancing,  the  heel  is  raised  from  the  ground,  and  the  body 
rests  entirely  on  the  toes  of  a  single  foot.  In  these  posi- 
tions of  difficult  e(iuilibrinni,  tlie  least  displacement  of 
any  one  portion  of  the  frame  requires  to  be  compen- 
sated by  a  precisely  equivalent  movement  of  some  P 
other  part  in  the  oiqmsile  direction,  without  which  the 
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■.:ve  of  gra\"ity  would  be  carried  beyond  the  area  of 
[■ort,  and  the  body  would  of  necessity  be  over- 
-.•wn.    It  is  on  the  degree  of  readiness  and  self- 
-session  with  which  these  compensatincf  movements 
executed,  and  on  the  choice  of  easy  and  appropriate 
..tudes  for  this  nice  adjustment  of  the  weigiit  of 
the  body  over  a  constantly  varying  and  often  extremely 
narrow  basis,  that  what  is  called  (jrace  of  mien  and 
deportment  mainly  depends  ;  and  it  is  in  the  concep- 
tion of  attitudes  not  only  graceful  in  themselves,  but 
really  natural  to  different  kinds  of  actions,  and  suited 
in  each  case  to  maintain  the  equilibrium  of  the  figure, 
that  the  skill  of  the  sculptor  in  a  great  measure  con- 
sists.    Professor  Moseley,  in  his  treatise  on  "  Meclia- 
nics  applied  to  the  Arts"  (to  which  useful  work  I  ara 
indebted  for  several  of  the  preceding  observations), 
ba.s  introduced,  as  an  illustration  of  the  compensating 
TOovements  by  which  the  body  is  balanced,  a  .sketch  of 
the  celebrated  statue  of  the  flying  Mercury,  by  Juan 
di  Bologna.    The  god,  being  in  the  act  of  springing 
from  the  earth,  rests  only  on  the  extremity  of  the 
right  fool ;  the  body  and  the  left  ami  are  thrown  for- 
ward, and  witli  them  the  centre  of  gravity  is  advanced 
beyond  tlie  vertical  line  passing  through  the  con- 
tracted Ija.si-i  of  support.   To  bring  it  into  that  vertical 
'n,  so  a.s  to  restore  the  equipoise  of  the  figure,  the 
ptor  ha.s  repre.-ietited  the  h.:ft  leg  and  the  riglit  arm 
nrown  backward  far  enough  to  counterbaUmcc  the 
.dit  in  front;  and  it  is  evidently  by  just  such  an 
on  that  the  eqiiibbriunj  of  tlie  human  body  would 
i  y,  in  Hirnih'ir  circurn.Htances,  be  maintained. 
'.'.>'■-).  The  difficulty  of  restoring  the  equipoise  nf  the 
iy  when  di.sturl/ed,  may  lie  incieasdl  not  only  by 
H  dimifii.-il.ing  tlie  extent  of  the  supporting  area, 
•   Convers<;ly,    by  increa.'iing  the  superincundjent 
H  whilfc  ttie  ba.^is  remains  t.lie  .same.    Jlence  cor- 
nt  per=<on.H  stand  If.s.H  finrdy  agaiti.'ft  violeniM:  tha,ri 
•;r.H.    ifence,  too,  the  addition  of  a  heavy  burden 
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renders  it  more  difficult  to  restore  tlie  equilibrium  of 
tlie  body  when  it  has  in  any  way  been  thrown  off  its 
balance.  In  this  latter  case  the  body,  and  the  load 
w-hich  it  supports,  form,  in  a  inechanic.il  point  of 
view,  or  so  far  as  the  question  of  equilibrium  is  con- 
cerned, a  single  mass,  having  a  common  centre  of 
gravity.  This  common  centre  of  gravity  lies  at  some 
point  in  a  line  juiuiiig  the  centre  of  gravity  of  the 
ni.-»n  to  the  centre  of  gravity  of  the  burden  sustained. 
If  the  weight  of  the  burden  is  precisely  equal  to  that 
of  the  bod)-,  the  common  centre  of  gravity  will  be 
found  in  the  midille  of  the  line  of  junction,  equidistant 
from  e:'.ch  separ.ate  centre  of  gravity.  If  the  weight 
of  either  ma.^s  exceed  that  of  the  other,  the  common 
centre  of  gravity  will  appro.ximate  the  heavier  of  the 
two,  more  closely  in  proportion  as  the  excess  of  weight 
is  greater.  It  is  to  bring  this  new  centre  of  gravity 
vertically  over  the  middle  point  of  the  basis,  tliat  we 
vary  the  posture  of  the  body  in  bearing  a  load  ;  in- 
clining/orirari/  if  the  weight  is  fastened,  Tike  a  pedlar's 
pack,  behind  the  shoulders  :  throwing  the  head  and 
the  upper  part  of  the  trunk  hackiraril ,  if.  on  the  con- 
trary, it  hangs  in  front,  as  an  ap]ilewoman's  basket,  a 
protuberant  belly,  and  the  like  :  bending  lalcnilli/,  if 
it  is  applied  on  one  side,  as  in  carrying  a"single  pail  of 
water  ;  and  lastly,  keeping  the  body  strictly  upright, 
if  the  pressure  acts  directly  in  the  median  line,  .-is 
when  a  tr.ay  is  borne  upon  the  head,  or  a  pair  of  pails 
upon  a  yoke  across  the  shoulders, 

400.  The  power  of  thus  swaying  and  inclining  the 
body  in  every  direction.  de|iends  partly  on  the  mobility 
of  the  trunk  on  the  hiii-joints.  partly  "on  the  flexibility 
of  the  vertebral  colunni  itself.  The  direction  and  e.'C- 
tent  of  the  movements  due  to  the  hip-joints  have 
already  been  describeil.  [3-H\  The  general  tlexibility 
of  the  vertebral  column,  and  the  relative  projiortiona 
winch  the  cervical,  dors;il,  .-ind  bunbar  regions  re- 
sjiectively  contribute  to  its  tot.d  amount,  have  been 
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iccurately  determined  by  Weber  ;  who  states,  as  the 
Jiean  result  of  his  observations  on  two  subjects,  that 
:he  whole  range  of  the  head,  in  approaching  the  pelvis 
sefore  and  behind,  by  the  utmost  flexion  and  extension 
of  which  the  inter\-ertebral,  sacro-lumbar,  and  atlanto- 
Mjcipital  joints  are  susceptible,  equals  245^;  of  which 
.Amount  nearly  two- thirds  are  due  to  the  joints  of  the 
:en,-icai  vertebra  with  each  other  and  with  the  head, 
jne- third  to  the  joints  of  the  lumbar  vertebrce  with 
:ach  other  and  with  the  sacrum,  and  the  small  re- 
mainder only  to  the  joints  of  the  dorsal  region.  This 
difference  of  flexibility  depends,  in  a  great  measure, 
3n  the  different  shape  and  aspect  of  the  articular  pro- 
:eases  in  the  three  regions.  In  the  back  they  form 
■jints  calculated  to  allow  a  movement  of  torsion,  but 
/)  oppose  movements  from  before  backward  ;  in  the 
oins  they  permit  bending  motions  of  a  certain  extent 
■n  everj-  direction,  but  entirely  prevent  torsion  ;  while 
n  the  neck  their  structure  is  such  as  to  offer  little  or 
10  impediment  to  motion  of  any  kind.  All  the  move- 
nent-i  of  which  thevertebral  column  is  thus  susceptible, 
.re  brought  into  play  by  turns,  when  the  body  is 
lalanced  in  postures  of  difficult  equilibrium. 

401.  Xyie  cases  of  difficult  equilibrium  which  we 
lave  hitherto  considered,  depend  on  a  change  in  the 
lorrnal  proportion  between  the  bulk  of  the  supported 
loaAS  and  the  extent  of  the  area  on  which  it  stands ; 
(vhether  occaxioned  by  enlargement  of  the  former,  or 
IV  diminution  of  the  latter.    We  have  next  to  notice 
:  nd  of  disturbance,  still  more  dangerous  to  the 
:lity  of  the  Vjody,  and  requiring  for  its  compensa- 
a  superior  degree  of  skill  and  agility,  only  to  be 
ried  by  much  practice;  a  sort  of  disturbance,  in 
to  which,  for  this  very  reason,  most  of  the  falls 
■  actually  happen  are  due.   1  allude  to  suddcii  irre- 
■r  motions,  communicated  from  without,  either  to 
';olumn  itself,  or  to  the  Hurfaoc  on  which  it  rests. 
lUre,  or  percussion,  applied  directly  to  the  body 
y  L> 
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— as  in  wrestling,  boxing,  and  similar  athletic  sports 
— disturbs  the  et|uilibriuni,  by  forcibly  removing  the 
centre  of  gravitj'  from  above  tlie  basis.  Motions  im- 
pressed upon  the  supporting  surface,  such,  for  instance, 
as  the  tossing  and  rolling  of  a  ship  at  sea,  while  one 
stands  upon  its  deck — have  the  converse,  but  precisely 
equivalent  effect,  of  witlidrawing  the  area  of  support 
from  beneath  the  centre  of  gravity.  We  usually  op- 
pose the  tendency  to  fall,  thus  occasioned,  by  puttijjg 
forth  one  leg  (and  so  extending  the  basis  of  the  column) 
in  the  direction  towards  which  the  body  is  propelled,  . 
or  from  which  the  supporting  surface  is  withdrawn. 
When,  however,  the  direction  of  the  disturbing  motion 
is  foreseen,  and  its  extent  inconsiderable,  it  may  often 
be  counteracted  by  a  judicious  inclination  of  the  spine 
(in  the  manner  just  described),  without  enlargement, 
or  other  modification,  of  the  basis  of  the  body.  It  is 
in  this  maunei-,  doubtless,  that  a  tumbler,  standing, 
erect  on  the  back  of  a  running  horse,  keeps  his  foot- 
ing, when  endangered  by  the  casual  swerving  of  the 
animal  to  either  side  ;  there  being  evidently  no  room,  . 
in  this  case,  to  make  compensation  by  extendhig  the . 
basis  of  the  column  laterally. 

40-2.  We  need  hardly  dwell  at  length  upon  the  dis- 
turbance of  equilibrium  which  occurs  when,  after  the  , 
body  and  the  su|iportiiig  surface  have  for  some  time, 
moved  on  togetlicr  at  an  equal  rate,  the  motion  of  one : 
is  accelerated,  retarded,  or  stopped,  while  that  of  the 
other  continues  unchanged.    In  this  case,  as  in  the 
last,  the  loss  of  equipoise  evidently  depends  on  a 
change  in  the  normal  relative  position  of  the  centre  of 
gravity  and  the  centre  of  the  supporting  area  ;  and  its  < 
restoration,  in  bke  mtuiner,  is  to  be  effected  only  ■ 
in  one  of  tw'O  modes  ;  viz.,  either  by  bringing  the 
former  point  once  more  vertically  above  tlie  hitter,  or  ■ 
by  replacing  the  latter  in  its  proper  position  beue.ath 
the  former. 

JU3.  The  liability  of  the  body  to  be  overthrown  by 
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ither  of  these  causes,  is  greatly  diminished  in  the  sif- 
■ny  posture  ;  first,  by  the  enhirgement  of  the  basis  on 
.■hich  the  trunk  rests  ;  and,  secondly,  by  the  reduc- 
lon  ot  the  height  of  the  centre  of  gravity  above  the 
upporting  surface.    Hence,  in  sitting,  not  only  are 
36   lower  extremities   relaxed,    but   the  vertebral 
Dlumn  Itself  .3  held  erect  with  less  exertion  than 
■sual  ;  for  which  reason  we  find  this  posture  one  of 
jmparatu-e  repose.    Even  sitting,  however,  if  lono- 
intinued,  ultimately  produces  fatigue;  perfect  rest 
eing  only  possible  when  the  centre  of  gravity  is  so 
laced,  that  the  force  of  gravitation  tends  to  main- 
'.in,  not  to  alter,  its  position  ;  a  condition  which  for 
^  f'lc*?,  ("^"'e^-ork,  such  as  the  hu"man  body,  can  only 
: ;  tulhllsd  in  the  horizontal  or  recumhent  posture. 
40i.  .-iuch  are  the  principal  conditions  (so  far  as  the 
:eleton  is  concerned)  upon  which  the  erect  attitude  of 
le  human  body,  and  the  maintenance  of  its  equipoise 
1  the  narrow  basis  of  the  feet,  depend.    We  may  in 
.e  next  place,  .still  confining  ourselves  to  the  osteolo- 
cal  point  of  view,  analyze  in  a  similar  mauner,  the 
•  •  ral  modes  o'i proyrmmm  natural  to  man  ;  such  as 
:  ng,  running,  leaping,  and  the  like;  tracing,  in 
case,  the  relations  which  sub.sist  between" the 
accomplished,  and  the  organ,  or  system  of 
by  which  it  13  performed. 

In  standing,  tlie  limbs  are  emjjloyod  only  to 
and  the  body;  in  progi-ession,  besides 

nmn^'  these  functions,  they  have  also  to  act  as 
'*r«  ariri  njrrini/H. 

:se  four  conditions  of  locomotion  depend  for 
fulfilment  upon  certain  actions  of  the  limbs, 
,  thoufjh  subject  in  each  kind  of  progressiim  to 
•1  modifications,  are  in  all  cases  esHentially  the 

i^,  as,  in  progression,  the  trunk  is  always  carried 
vei  below  its  full  hei^'ht,  the  t;ondltion  »i' support 
;S  depends  on  the  power  wo  possess  of  Htiffeniii" 
I.  I;  2 
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the  limbs  when  flexed,  as  well  as  when  exlcndcd.  We 
shall  presently  find  it  a  general  rule,  that  the  body  is 
supported  at  a  lower  level,  in  proportion  as  its  rate  ol 
progress  becomes  more  swift. 

Again,  the  equipoise  of  the  body,  in  progression,  is  . 
always  maintained,  by  inclining  it  more  or  less  ob- 
liquely in  the  direction  of  its  advance  ;  the  trunk  being,,  ■ 
in  fact,  carried  and  poised  on  the  beads  of  the  thigh-  ; 
bones,  as  a  staff  is  carried  and  balanced,  when  it  rests,  • 
by  one  end,  on  a  hand  moving  more  or  less  rapidly  i 
forward.  If  the  staff  were  balanced  vertically,  as  when 
standing  still,  its  lower  end  only  would  advance  with 
the  hand  ;  its  centre  of  gravity  could  neither  be  at  : 
first  set  in  rai)tion,»nor  afterwards  kept  moving  against 
the  resistance  of  the  air.    Hence,  the  more  rapidly  • 
the  balanced  st;iff  is  to  be  urged  forward,  and  the 
greater  the  external  resistance  (that  of  a  contrary 
wind,  for  e.'cample),  against  which  its  motion  is  to  be 
maintained,  the  more  obliquely  must  it  be  carried,  i 
So  likewise,  and  for  the  same  reason,  the  swifter  the 
motion  of  the  trunk,  and  the  denser  the  medium,  or 
the  stronger  the  current,  by  which  its  advance  is  op- 
posed, the  more  oblique  is  its  position  of  equipoise  on  ; 
the  thigh-heads. 

Propulsion,  again,  invariably  depends  upon  the 
power  we  possess  of  shortening  the  limbs  by  fle.xion  of  i 
the  joints,  and  aftei'wards  elongating  them  again,  by  a  ; 
more  or  less  rapid  and  forcible  extension,  while  ap- 
plied against  a  resisting  surface.    This  action  may  be 
compared  to  that  by  which  a  boat  is  propelled  with  a 
pole.    The  [lole  rests  in  an  inclined  position  on  the 
bottom  of  the  river,  forming,  with  the  upright  body  of 
the  man,  an  acute  angle.    The  man  then  gr.ndually 
inclines  himself,  so  as  to  bring  the  pole  and  his  body 
more  and  more  into  a  straight  line  ;  elong.'iting  thus 
the  limb  Hhicb  the  two  may  be  conceived  to  rLqiresent,  , 
by  extension  of  the  sort  of  Joint  which  they  form  at 
their  angle. 
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A  similar  uniformity  is  observed  in  the  actions  by 
rhich.  in  ail  modes  of  progression,  the  condition  of 
'a.ii,c,hj  is  fulfilled.  The  impact  of  the  foot  on  the 
round  is  always  accompanied  by  a  more  or  less  ex- 
rnsive  flexion  of  the  joints  of  the  planted  limb  ; 
-hich  yields  thus  beneath  the  concussion,  and  causes 
le  force  to  be  delivered  gradually,  instead  of  passing 

ith  abrupt  and  accumulated  violence  to  the  trunkt 
his  yielding,  however,  differs  from  that  of  an  ordi- 
ary  spring,  in  two  respects,  viz. — 

First,  that  it  does  not  diminish  in  extent  as  the 
nount  of  compression  increases  ; 

Secondh-,  that  it  is  not  necessarily  attended  with 
coil.. 

These  di.=tinctions,  to  which  few  physiologists,  I  be- 
-:ve,  have  hitherto  directed  attention,  involve  several 
msequences  of  considerable  importance,  both  in  a 
echanical  and  physiological  point  of  view  ;  the  con- 
deration  of  which,  however,  would  be  inconsistent 
ith  the  plan  of  this  work,  and  will  form  the  sub- 
ct  of  a  separate  paper  on  the  mechanism  of  the 
"on. 

There  are  six  {principal  modes  of  progression  ; 
A-alking,  running,  jumping,  creeping,  swimming, 
limbing;  of  which  the  two  first  are  adapted  for 
>.ry  and  cordinuous,  and  the  remaining  four  for 
'inaj,  u.sie.  ^  Each  of  these  modes  of  progi  cssion 
^e.!^  certain  characters,  capalde  of  exact  defini- 
•'V  wh:fch  it  may  be  distingidshed,  amidst  all  its 

'.'.•ations,  from  the  rest ;  while,  on  the  other  hand, 
■  like  reriuires,  for  its  secure  and  perfect  accoin- 
ent,  the  concrrence  of  the  four  above-mentioned 

"  ons.  In  each,  however,  some  one  or  two  of 
necessary  conditionn  obtains  more,  or  less,  than 
:al  <\<:vri;t:  oC  [.rominencf;.  'I'bus,  in  jumping, 
I",/,,  and  '•/.oniirld/  art;  particularly  rcrnarkalile  ; 
•rn'T  at  the  begirjning,  the  latter  at  Ibe  i-nd,  of 
•K-n.  Jn  walking,  on  the  cmtrary,  comjiaratively 
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little  elastmtij  is  required,  on  account  of  the  s.nall 
torce  of  zmpacf  at  each  bead.  In  running,  the  move- 
ments by  which  the  eqmUbriuni  is  preserved,  are 
strongly  marked  ;  and  propuhion  becomes  a.^ain  as 
in  jumping,  a  prominent  feature.  In  creepinu-,  on  the 
other  hand,  the  actions  by  whicli  the  equilWrliim  is 
usually  manit.'uned,  are,  for  the  most  part,  rendered 
unnecessary  by  the  enlargement  of  the  basis  on  which 
tlie  hody  rests.  And,  in  swimming,  the  or.'anic  pro- 
visions for  support,  and  for  the  prevention  of  injurious 
concusswn,  are,  m  a  great  measure,  supeiseded  by  the 
proiierties  of  the  medium  in  which  the  body  floats. 
Climbing,  hovvevei-,  is  an  irretrular  mode  of  i>ioc'res- 
sion  in  which  the  relative  predominance  of  the^foui-i 
conditions  varies  with  every  change  in  tlie  nature  of 
the  obstacles  to  be  surmounted.  It  is,  however,  suf- 
ficiently distinguished,  as  we  shall  presently  find,  by  a  i 
Jip/i  constant  condition,  peculiar  to  itself. 

407.  In  all  modes  of  progression,  we  may  distin- 
guish the  moving  body  into  an  actire  and  a  passive 
portion— tc,  into  tlie  organs  carrying,  and  the  burden 
carried.    Thus,  in  walking,  runnino-,  and  jumpiii.T,  the 
lower  extremities  are  the  actuating^iiistruments,  while 
tlie  head,  trunk,  and  arms,  constitute  tlie  passive  mass 
on  winch  they  act.    In  cieepiiig.  climbing,  and  swim- 
ming, the  iqi/m-  extremities  become  also  active  organs 
of  locomotion,  tlie  liead  and  trunk  only  remaining  in- 
active.   This  division,  however,  must"  be  understood 
111  a  comparative,  not  an  absolute  sense.    Ko  part  of 
tlie  body  is   ever   strictly  inactive  in  iirogression. 
T  lie  arms,  when  not  employed  directly  to  support  or 
propel  the  trunk,  nevertheless  assist  in  maintaining 
lis  C(;«///ir;««i  ;— performing  for  this  purpose,  as  we 
shall  presently  explain,  cert.Min  uniform  motions,  in  8 
regular  order  of  succession.    The  preservation  of  the 
i<liii/ibriuiii.   moreover   rcipiiios    in    many  iiist.'inces 
certain  clianges  in  the  ])o.sition  and  inclination  of  the 
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head  and  trunk,  by  which  the  vertebra  of  the  neck 
ind  loins  are  necessarily  brought  into  play.  On  the 
Hher  hand,  H  may  be  observed  that  in  all  modes 
:>t  progression  the  organs  of  locomotion,  usuaUy  dis- 

mpished  as  active,  are  relaxed  at  certain  intervals, 
•nd  themselves  become  passive  masses,  addino-  their 
veight  to  that  of  the  burden  sustained.  With  these 
enervations,  however,  the  division  in  question  may 

e  adopted  wunout  danger  of  error  or  misunderstand- 
ig  ;— and  it  will  be  useful  in  suggesting  some  well- 
larked  distinctions  between  the  several  modes  of  pro- 


^  '  i.  Thus,  in  walking  and  running,  each  leg  is  alter- 
'/  active  and  passive— one  swinging,  relaxed  from 
-rank,  which  at  the  same  time  carries  it  forward, 
-  the  other  is  actively  engaged  in  successively 
■mg  the  four  conditions  of  progression;  viz.,  at 
.om-nt  of  impact,  in  imparting  the  required  elas- 
to  the  tread  ;   subsequently  in  balancing  and 
.;-^-rting  the  body  on  the  narrow  basis  of  the  planted 
■Of  and,  lastly,  towards  the  end  of  the  step,  in  press- 
g  backward  against  the  ground,  so  as  to  urge  the 
riole  mass  forward. 

In  jixrafnn,,  on  the  contrary,  no  such  alternatjten 
ooserved.  in  this  mode  of  progression  the  ler^s  are 
mullaneonsly  active,  first,  as  propellers,  to  giv^e  the 
>dy  a  projectile  motion,  .subsequently  as  sj.rings  to 
■^ak  xu  tall  ;  and  th<y  arc  simultaneously  passive 
Kl  relaxed,  dunng  th.^ir  flight  with  the  body  throu-h 
e  air.  ° 

In  ^rjmmip'i.  as  in  jumping,  the  legs  move  torrethcr; 
.'J  tneir  action  is,  moreover,  simultaneous  wiUi  that 
the  arms  ;  the  preparation  for  a  stroke,  and  the  act 
sinking  MmM,  being  porfonned  by  the  four  merriberg 
once. 

Crr^.f^r,',  re»embi^s  in  this  respect,  th.,.  pro..r-ssion 
q.iadnipeds.    Tho  motion  of  each  i.air  of  limbs. 
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considered  separately,  is  alternate,  like  that  of  the 
legs  in  walking.  The  motion  of  either  tlioracic  limb 
also  alternates  with  that  of  the  pelvic  extremity  of 
the  same  side— the  former  being  advanced  to  take  a 
uew  step,  while  the  latter  is  stretched  backward  in 
propulsion.  The  motion  of  each  thoracic  limb  is 
neither  alternate,  nor  yet  strictly  simultaneous,  with 
tliat  of  the  opposite  pelvic  limb  ;  each  action  of  the 
former  s  iglitly  preceding  the  similar  action  of  the 
latter;  the  object  being  to  rest  as  long  as  possible  in 
each  step  on  three  limbs.  That  kind  of  creeping,  in 
which  the  belly  rests  upon  the  ground  has  in  thi.?" re- 
spect considerable  analogy  with  swimming,  that  the 
trunk  IS,  m  both  instances,  in  immediate  contact  with 
the  sustaining  surface,  the  earth  affording  it  in  the 
one  case  that  direct  support  which  in  the  other  it 
derives  from  the  water. 

Climbing  is  in  this  respect  (as  indeed  in  almost  every 
other)  a  variable  mode  of  progression  ;  being  performed 
by  motions  of  the  limbs  which  are  either  alternate  or 
simultaneous,  or  wholly  in-egular,  as  circumstances 
may  require.    Climbing,  however,  is  essentially  cha- 
racterized by  the  preluimlc  action  of  the  hands,  and 
the  general  substitution,  in  the  upper  extremities,  of 
traclvmkn-proprdsion,  that  is,  of  the  s/,o)V<'h/h,,  of  the 
hmbs  by  fle.xion  for  their  clunyation  by  extension  as  a 
means  of  advancing  tlie  body.    Tlie  lower  extremities 
may,  or  may  not,  be  used  in  climbing  ;  but  one  cannot 
be  said  to  climb  unless  some  fixed  object  be  from  time 
to  time  'jrasped  with  one  or  both  bands  :  and  the  body 
be  wholly,  or  in  jjart,   i<nspcndcd  from,   or  drawn 
towards,  tlie  point  of  resistance  so  obtained.  Provided 
that  this  condition  be  fulfilled,  climbing  takes  place, 
whether  the  body  move  upward  or  downward,  as  in 
ascending  or  descending  a  tree,  or  horizontally,  as 
along  a  rope  stretched  in  that  direction      whether  the 
actions  of  the  hmbs  be  irregular,  as  in  the  first-men- 
tioned case,  or  equally  unifonn  with  those  of  waUiiug, 
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as  when  we  go  up  a  ladder  or  the  shrouds  of  a  ship 
Hence,  m  mounting  an  easy  staircase,  without  using 
the  bannisters,  one  is  said  to  walk  or  run  up  •  but  m 
ascending  a  steep  and  difficult  flight,  when  one  partly 
also  advances  hy  grosping  and  drawimj  ^v\t\^  the  hands 
and  arras,  the  mode  of  progression,  though  in  other 
respects  unaltered,  is  converted  into  climbing) 

4U&.  The  four  last-mentioned  modes  of  progression 
which  we  have  distinguished  as  occasional,  are  con- 
-•sidered,  with  justice,  of  less  importance  than  walking 
oand  running  ;  nevertheless  they  claim  a  share  of  our 
•attention,  because,  though  suited  only  to  circumstances 
cti,  with  us,  are  comparatively  rare  and  exceptional, 
•   are  in  constant  requisition  among  uncivilized 
-.3  of  men  who  are  compelled,  by  the  wildness  of 
^  .  regions  they  inhabit,  their  warlike  and  predatory 
habits,  and  their  dependence  for  food  upon  the  chase,  to 
adopt  by  turns  every  possible  kind  of  locomotion. 
^  410.  And  this  leads  us  to  observe  that  it  is  possible 
o  advance  by  certain  secondary  or  intermediate  modes 
r-rogres.H.on,  each  partaking  of  the  characters  of 
%  two  of  the  six  above  mentioned,     'i'hus,  the 
■ions  of  the  diver,  who  propels  himself  by  means  of 
ground,  deriving  at  the  .same  time  his  principal 
y-r/ri  from  the  pre.ssure  of  the  water,  constitute  a 
e  ot  progres.sion  evidently  intermediate  between 
».tA  mnnming.    There  is  also,  as  we  shall 
-;ntly  hnd  a  pace  fcalkd  the  Uorming-pace)  exactly 
'  .-mediate  b..-tween  walking  and  runnina.    8o  ;igain 
.f-..n  we  ascend  a  .,teep  hill  on  all-fours,  using  the 
ipr*r  extre/n.ties  partly  as  prekensile  and  tractile  or- 
•jans,  partly  ,„  the  manner  of  legs  for  ordinary 
"'.A,.VA,  our  progression  evidently  partakes  in  an  ef,ual 
r^=e  ot  tbe  characters  of  creefdnf/  and  cLirnhhu/. 
.  lastly  the  act  of  gliding  over  level  ice  (considered 
eparately  from  the  run  by  which  impetus  is  previously 
squired)  may  be  regarded  as  a  sort  of  transitio?, 
-etween  lUmding  and  progre,Bi<m;  all  parts  of  the 
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body  being  stationari/  in  relation  to  each  other,  but  in 
a  st;ite  of  rapid  niiitioii  with  respect  to  tlie  supporting 
surface. 

411.  All  these  modes  of  progression,  whether  pri- 
mary or  compound,  may  be  assisted,  with  respect  to 
one  or  more  of  the  four  essential  conditions,  by  arti- 
Jicial  aiils. 

Thus,  to  diminish  the  labour  of  supporting  the  body, 
the  walker  may  use  a  staff  or  cridclt.  So,  too,  the 
swimmer  may  avail  himself  of  a  floating  plank,  or 
otlier  buoyant  object,  to  compensate  for  the  ditterence 
in  specific  gravity  between  his  body  and  the  water. 
Sl'iUs  quicken  the  pace  by  lengthening  the  legs,  and 
giving  them  a  wider  span  over  the  ground.  The  /«<;)- 
iiifj-pole,  again,  is  a  sort  of  artificial  limb,  which  sup- 
ports the  leaper's  body  during  its  flight  through  the 
air,  and  lengthens  considerably  the  range  of  his  le.ap. 
The  velocipede  is,  to  the  runner,  what  the  plank  on 
which  he  floats  is  to  tlie  swinnner ;  botli  assist  pro- 
gression by  relieving  the  limbs  from  the  labour  of 
supporlhifj  weight,  and  by  enabling  them  to  throw  go 
much  the  more  force  into'the  actions  of  pi-opnhion. 

The  smooth  irons  fastened  to  tlie  feet,  by  the  use  of 
which  sliding  is  converted  into  skalin(j,  are  artificial 
aids  to  locomotion  not  .analogous  in  their  mode  of 
action  to  any  of  those  above  mentioned.  The  practical 
utility  and  important  capabilities  of  the  singuhir  mode 
of  progression  in  which  they  are  eini)loyeih  appear  to 
h.ave  been  much  underrated  by  physiologists  ;  who, 
while  tliey  have  taken  the  pains  to  .analyze  the  actions 
of  jumping  and  swimuiiug,  with  several  others  of 
minor  significance,  have  entirely  overlooked  skating. 
Yet,  in  cohl  countries,  this  art  is  emploved  not  merely 
as  an  agreeable  exercise,  but  as  an  ordinary  means  of 
travelling  from  place  to  i)lace  :  and  there  can  be  no 
douljt  that,  under  favourable  circumstances,  it  is,  of  all 
modes  of  transit  resulting  from  the  direct  application 
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of  the  human  locomotive  organs,  the  simplest,  the 
easiest,  and  the  most  expeditious. 

412.  If,  now,  instead  of  the  more  or  less  perfect 
artificial  fulfilment  of  one  or  two  of  the  essential  con- 
ditions of  locomotion,  we  conceive  a  complete  realiza- 
tion of  all  the  four  by  adventitious  aids  ;  if,  for  in- 
stance, we  conceive  the  velocipede  of  the  runner  not 
only  to  support  his  body,  but  also  to  be  itself  rendered 
elastic  with  springs,  kept  in  equipoise  by  additional 
wi.eels,  and  [jropdUd  by  the  application  of  some  ex- 
ternal power ;  we  pass  tlie  boundary  between  active 
and  passive  locomotion,  and  arrive  at  the  notion  of 
ridiiirj.  The  case  of  riding,  thus  understood,  is  be- 
yond the  province  of  physiology  ;  the  person  so 
conveyed  being,  with  reference  to  progression,  equi- 
valent only  to  a  mass  of  inanimate  matter.  Ridinr/, 
however,  on  the  back  of  a  horse  or  other  animal,  is  a 
ca.se  of  mi.xed  progression,  in  which  the  rider  is  partly 
active,  partly  passive,  with  respect  to  the  conditions 
of  support,  erjuvpoise,  and  elasticity  ;  while  the  fourth 
condition,  that  namely  of />ro/>itZsi07i,  is  entii'ely  fulHUed 
by  the  animal.  If,  indeed,  we  consider  the  horse  and 
hia  rider  collectively,  as  forming  one  moving  body, 
we  shall  perceive  that  the  fulfilment  of  all  these  con- 
rlitions  is  exclusively  due  to  the  former.  But  if,  on 
the  other  hand,  we  attend  separately  to  the  rider,  we 
observe  that  he  is  by  no  means  passive,  but  engaged 
in  the  execution  of  a  series  of  movements,  varying 
with  every  change  of  the  animal's  pace,  yet  having  for 
their  common  object  to  maintain  the  efjuilibriam  of 
the  body,  Uj  preserve  it  by  elajitic  yielding  from  cnn- 
cus.sion,  and  U)  support  it  at  an  angle  of  inclination 
proportionate  to  the  speed  of  the  motion.  When, 
indeed,  these  exertions  of  the  rider  have  to  encounter 
the  contrary  efforts  of  the  animal  to  relieve  himself  from 
his  burden,  this  mode  of  progression  beconie^f  even  more 
f:itiguing  than  walking  or  running.    It  is  more  usual. 
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liowever,  to  find  the  motions  of  the  horse  and  man  in 
perfect  accordance;  as  when,  for  instance,  in  turnino-  a 
corner  at  a  rapid  pace,  they  both  incline,  instinctively 
and  snnultaneously,  towards  the  centre  of  the  curve  de- 
scribed, for  the  pui'iiose  of  counteracting  the  centri- 
fugal force  by  which  tlieir  common  equilibrium  would 
otherwise  be  emlangered. 

413.  It  is  evident  that  the  steps  of  the  transition  by 
which  rimntmj  thus  finally  passes  into  ridhni,  have 
an  exact  counterpart  in  those  by  which  sit'immhw 
passes  into  sailmg  ;  the  supporting  plank,  somewhat 
widened  and  hollowed,  becoming  a  canoe,  which  may 
be  poised  by  ballast,  and  propelled  by  the  wind  In 
each  case  organic  action  is  gradually  superseded  by 
the  progressive  introduction  oi  mechankal  aid. 

414.  Lastly,  as  the  various  modes  of  proo-ression  are 
thus,  m  many  cases,  facilitated  by  the  employment  of 
artihcial  avrfs,  bo  their  difficulties  are  sometimes  inten- 
tionally increased  by  the  introduction  of  artificial  /»,- 
p>ed,mcnts.  Phis  happens  in  many  atliletic  sp,>rts  and 
trials  of  .agility  or  skill.  Sometimes,  for  ex.ample,  we 
refrain  purposely  from  the  use  of  one  or  more  of  our 
hmbs;  as  m  hopping  with  one  leg,  swimming  with 
one  hand,  and  the  hke.  Or  we  may  reverse  the>roper 
functions  of  the  limbs  ;  as  in  walking  on  the  hands, 
while  the  legs,  extended  in  the  air,  are  employed  to 
balance  the  body.  Or  again,  we  may,  in  rmming, 
pass  a  cord  between  the  feet  and  the  ground  at  each 

tep,  as  m  the  exercise  of  .I^Sppin,,.  Or  we  may  whirl 
i  n.  d  .as  we  advance,  still  maintaining  the  equilibrium 
ol  he  body,  as  m  ^oalU,n,,  ;  or  move  in  a  prescribed 
hg    e  executing  at  the  same  time  |,articular  evolutions 

N  ne  of  these  exercises  arc  uninlercsting  to  the  phy- 
siologist, who  discovers  in  them  all  more  or  less  striking 
evidence  of  the  varied  capabilities  of  the  bo.Iy.  and  of  the 
l.iec.sion  of  action  to  which  the  limbs  may  be  trained. 

In  tins  rapul  but  coinp,.,hensive  review  of  the 


WALiuxG.  423 

subject  of  progression,  we  have  noticed,  first,  the  four 

^onHrT^'l    'r"°'u°"™°"  *°  varieties;  se- 

condly, the  leading  characteristics  of  its  six  in-incipal 
modes,  and  of  the  combinations  and  modifications  S 
which  they  are  susceptible  ;  and  finally,  the  artificial 

SchfheT"'"?"'^'  '^'^'^  g-dual'i'ntroductio.rol 
I  r  ''^^'^'"o'l^-e  organs  come  at  last  to  be  exerted 
on  the  one  hand  m  the  mininuua,  and  on  the  other,  in 
he  ma^unam  degree;  «a<«raZ ^;ror/™;i  passing,  by 
the  former  transition,  into  artificial  convemnce  by 
the  latter,  into  (equally  artijicial)  athletic  spits  -Enl 
nished  with  this  useful  preliminary  knoiled^e  we 

sTeLr.'  /r^f  ^''''^  ---attention 'to  t^ 

skeleton)  to  analyze  more  m  detail  the  complicated 
actions  of  progression  ;  and  especially  those  by  wh  ch 
Its  two  most  nnportant  modes,  viz.,  Liking  Zd.Zl 
n.ng  are  performed  ;  and  for  this  purpose  we  si  a  I 
constantly  avail  ourselves  of  the  valuable  experimenta 
and  theoretical  investigations  of  W.  and  E.  Weblr  to 
whose  work  (entitled  "  Mcchanik  der  McnSlcll 
Oe/^erk^eugp  we  have  already  several  times  lefcnS 
410.  The  object,  in  walking,  is  to  keep  the  body 
moving,  ata  n,<easnearly  as  possible  uniformX  l 
l.ne  nearly  a.s  po.ssible  korizontal.  In  order  to 
understand  how  this  object  is  accomplished,  we  must 
onsider,  first,  the  series  of  movements  perlbrn  ed  by 

t^MTr'^T  ''"P'  -'J  the  direction 

in  which  t  e  force  they  exert  is  applied  to  tlie  trunk  ■ 
and,  .secondly,  the  external  force.s  wiiich  act  on  the 
b'-dy  in  walk.ng,  and  concur  with  the  muscular  force  n 
the  production  of  the  observed  effect. 

■iU.  hach  leg  i«  planted  on  the  ground  durinrr  one 

to  tract  ,u  entire  action,  we  must  follow  it  throu.d 
two  consecutive  step.s.  M,  however,  one  leg  is  In 
ht  a.,t  of  .swinging  ,n  the  air,  while  the  other  is  rest- 
mg  on  the  ground,  the  two  together  exemplify  the 
whole  .series  of  movemont.s  in  each  single  step 
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418.  The  leg  that  we  set  forward  in  taking-  a  step, 
advances  at  its  npper  extremity,  by  turninL;  below  on 
the  planted  foot,  first  at  the  "anlile  joint,  °and  after- 
wards on  the  ball  of  the  great  toe  ;  in  w  hich  advance 
the  truuli,  resting  on  its  upper  end,  necessarily  parti- 
cipates.    During  this  action  thrre  is  an  instant  wlien 
the  direction  of  the  limb  (represented  l^y  a  line  drawn 
from  the  centre  of  the  head  of  the  femur  to  the  centre 
of  tlie  surface  which,  for  the  time  being,  touches  the 
ground)  is  exactly  vertical  ;— that  is  to  say,  wheu  the 
head  of  the  advancing  femur  arrives  directly  over  the 
planted  foot.     During  the  period  which  precedes  this 
moment,  the  foot  is  in  advance  of  the  body,  and  the 
direction  of  the  leg  is  from  the  trunk  downward  and 
forward;  during   the   subsequent  period,  the  foot 
is  left  behind  by  the  trunk  in  its  advance,  and  the 
direction  of  the  leg  is  downward  and  backward.  If, 
throughout  these  two  periods  of  the  advance,  the  knee- 
ioint  remained  in  a  posture  of  extension,  and  the 
length  of  the  limb  underwent  no  change,  its  upper  end 
would  describe  a  curve,  rising  during  the  first  period, 
descending  during  the  second.    In  a  leg  of  ordinary 
length,  and  in  walking  at  a  moderate  rate,  this  alter- 
cate rise  and  fall  would  amount  to  upwards  of  two 
mches— through  which  space  therefore  the  trunk  would 
liave  to  be  lifted  at  every  step  ;  to  the  great  waste  of 
muscular  force,  and  the  unnecessary  fatigue  of  the 
walker.    The  means  of  obviating  such  an  evil,  and  of 
rendering  the  advance  of  the  trunk  perfectly  horizon- 
tal, consist  lu  simply  flexing  the  joints  so  as  to  shorten 
tlie  limb,  during  the  first  jieriod  of  its  advance  (or 
while  approaching  the  vertical  position)  ;  and  leno-tli- 
ening-  It  again  (by  extension  of  the  joints  previou.% 
flexed)  during  the  second  period  of  'its  advance  (or 
while  passing  further  and  further  beyond  the  vertical). 
Ihi.s  alternate  shortening  and  leni;theniiig  of  the  limb 
really  takes  place  ;  so  that  the  body  of  a  good  walker, 
advancing  at  a  medium  rate,  moves  nearly  in  a  hori- 
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zontal  line.  The  slight  rise  and  fall  actuaUy  observed  at 
each  step,  depend  chiefly,  I  think,  on  a  cei'taiii  yield- 
ing of  the  planted  leg  at  the  moment  of  impact  neces- 
sary to  give  hghtness  and  elasticity  to  the  tread.* 

419.  During  the  first  period,  or  before  arrivino-  at 
the  vertical  position,   the  leg  offers  to  the  trunk  a 
resistance,  the  dhection  of  which  is  obliquely  upward 
and  backward  ;  so  that,  while  it  opposes  the  lall  of  the 
trunk.  It  also  acts  in  a  certain  degree  as  an  obstacle 
to  Us  advance.    At  the  moment  of  reaching  the  ver- 
tical,   the   leg   sustains   the   whole  weigh°t  of  the 
trunk,  and  ceases  to  oppose  its  horizontal  advance. 
In  passing  the  vertical  position,   and  entering  on 
Its  second  period,  the  leg  begins  to  propel.    The  more 
the  leg  shortens  during  the  hist  period,  the  more  will 
It  lengthen  during  the  .second,  and  the  more  propeUing 
force  will  it  thus  be  able  to  e.xert.    Again,  the  more 
obliquely  the  leg  is  stretched  backward  from  the  trunk 
while  propeUing,  the  more  effectively  will  its  force  be 
ai-plied  111  accelerating  the  motion  of  the  body.  These 
two  pnncipal  conditions  of  swift  walking,  themselves 
depend  (other  things  being  equal)  on  the  level  at  which 
the  body  IS  earned.    In  ordinary  walking  the  body  is 
earned  at  twenty-five  millimetres  (Weber),  or  nearly 
an  inch,  below  its  level  in  the  erect  attitude.    It  is 
eviflent  that  the  greater  this  depression  of  the  trunk 
becomes,  the  more  must  the  leg  be  bent  while  .stand- 
ing vertically  under  it,  and  the  more  must  the  ])osi- 
tion  of  the  iirnb  approach  the  horizontal  when  it  is 
stretched  backward  at  its  full  length  in  propulsion. 

420.  .Such  are  the  movi.-nients  of  the  lee  which  is 
planted  in  advance.    While  they  are  performed,  the 

*  Tho  a/lvantaif.;  of  this  yi.;l,Jit,t.',  :ir..l  tli.,-  airioiiiit  of  cnni  i.s. 
sion  rrorn  whjch  it  savw  th.:  tnink,  is  illiiMral,.,-.!  l,y  the  vihnilion 
wni<-h  IS  «,r„miini«it<-<l  to  the  tlocr  .,f  a  room  ifonr,'  walks  iirrc-n 
It  wirh  an  ,„,,|;,stio  Ir-ad.  Awl  Ih,:  r„r.ip:,rativi-  ..-as-  v,l,irl,  we 
re^l  m  walking  on  t.irf,  aris-s,  .louMI.-s,  i„  a  t-n-at  i..cas,iri..  fVoni 
inc  »/^.„y>„,„  whi<  h  it,  inipnrts  to  tl,.;  tread,  and  tliu  proix.r. 
Hon.- >„j  ,mWA<T  carriage  or  till;  triii:k. 
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leg  which  remained  behind  at  the  beginning  of  the 
step,  also  executes  certain  movements,  wliich  come 
next  to  be  considered. 

421.  During  the  first  period,  while  the  advanced  leg 
is  preparing,  hy  gra.lual  flexion,  to  propel,  the  hinder 
leg  remains  in  contact  with  tlie  ground.  Precisely  at 
the  moment  when  the  advanced  leg  reaches  the  verti- 
cal and  is  able  to  sustain  the  whole  weight  of  the 
body,  the  hinder  leg  quits  the  ground,  and  becomes  a 
passive  appendant  to  the  trunk.  Immediately  after- 
wards, as  the  advanced  leg,  having  past  the  vertical, 
begms  to  propel,  the  hinder  leg  begins  to  swing  for- 
ward, turning,  like  a  pendulum,  at  the  hip-joint,"  and 
partakmg  at  the  same  time  in  tlie  movement  of  trans- 
lation of  the  body  in  general.  Before  the  advanced 
leg  has  completed  its  second  period  and  ceased  to  pro- 
pel, the  hinder  leg  has  swung  far  enough  forward  to 
be  planted  m  advance  ;  forming  thus  tlie  commence- 
ment of  a  new  step,  during  which  it  executes,  in  its 
turn,  the  first  described  series  of  movements. 
_  422  Propulsion  is  thus  kept  up  without  intermission 
m  walking,  the  hinder  leg  in  each  step  not  ceasin^T  to 
urge  tlie  body  on,  till  the  leg  planted  forward  ^has 
reached  the  vertical,  and  (having  completed  its  retard- 
ing period)  is  ready  to  take  up,  in  its  turn,  the  pro- 
pelling action.  Hence  we  learn  that  there  is  a  certain 
period  of  each  step,  in  walking,  during  which  the  body 
IS  in  connexion  with  the  ground  by  two  legs  at  once; 
one  lengthening  and  propelling,  the  other  shortening 
and  preparing  to  propel  ;  the  former  tending  to  accele- 
rate the  body,  the  latter  otTering  a  resistance  which 
constitutes  the  principal  check  to  its  progress.  Rut 
though  for  a  part  of  each  step  both  legs  are  at  once  on 
the.jroKnd  there  is  no  period  in  walkimi  during  which 
they  are  both  at  once  /„.  the  ah:  Lrrunning  it  is 
pist  the  reverse  ;  there  is  a  period  in  each  step,  during 
which  both  legs  are  at  once  in  the  air  ;  but  no  period 
m  which  they  simultaneously  touch  the  ground.  This 
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constitutes  the  essential  differetice  between  w.alkint^ 
and  running.    As  we  quicken  our  pace,  in  walkiur" 
the  period  during  which  both  legs  touch  the  o-round 
at  once,  gradually  becomes  shorter,  till  at  the  quickest 
walking  one  leg  is  taken  up  almost  as  soon  as  the 
other  IS  set  down.    Again,  as  we  slacken  our  pace 
in  running,  the  period  during  wliich  both  leos  are  off 
the  ground  at  once,  and  the  body  moves,  like  a  pro- 
jectile unsupported  through  the  air,  gradually  shortens 
till  at  theslowest  running  its  length  is  scarcely  appre- 
ciable.   Thus  walking  and  running  gradually  aijpro.xi- 
inate  in  character,  as  the  latter  becomes  slower  and 
the  former  more  swift.    There  is  a  pace  in  which  one 
leg  13  laken  up  at  the  ve.y  instant  the  other  is  set 
down  :  which  pace,  pos.sessing  thus  neither  the  period 
peculiar  to  walking,  nor  that  which  is  characteristic  of 
running,  nm.^t  be  regarded  as  a  transitional  pace 
exactly  intermediate  between  these  two  modes  of  pro- 
gression    By  the  least  slackening,  this  pace  passes 
mto  walking  ;  one  leg  being  taken  up  a  little  aflcr  the 
other  1.,  set  down  ;  so  that  a  period  of  appreciable 
length,  in  which  lK.th  touch  the  ground  together 
again  exi.sts.    On  the  other  hand,  by  the  least^iuick- 
enmg,  this  pace  is  converted  into  running— one  las' 
being  taken  up  a  little  /,<-J),rr  the  other  is  set  down  ;  so 
that  the  ponod  in  which  i;oth  are  simultaneously  in 
the  air,  re-appears.    Jn  this  pace,   which   we  have 
alrea/Jy  alluded  to  as  the  Uonuouf  pacn,  (and  which  1 
hehfve,  IS  called,  in  pedestrian  matches,  walkiii.r 
'iv'U.ed,)  the  trunk  is  carried  in  a  very  incline.rposi- 
•-lon,  and  considerably  bdow  its  onlinary  level  •  the 
eg  IS  set  down  vertically,  in  a  povture  of  domi-flexion 
to  as  to  U-  ready  to  begin  to  s.q.j.ort  and  propel  the 
runk  directly  it.  U.nches  the  groun.l.    An<l  it  Hlretchim 
iirther  backward   in  pro[,iil.-ion,  on  account  of  the 
ower  level  r.f  the  trunk,      as  to  s'pan  over  a  trreater 
Iwtance  than  in  walkin'/.     It  is  also  l.-ngij,cned  more 
apidly,  by  a  quicker  and  more  forcible  action  of  the 
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extensors  ;  so  that  while  the  sjxice  traversed  at  each 
step  is  increased,  the  time  occupied  in  the  transit 
is  diminislied.  (It  is  a  curious  fact,  equally  true  for 
walking  and  running,  that  the  duration  of  our  steps 
always  diminishes  as  their  length  increases  ;  so  that  as 
we  advance  faster,  we  take  a  greater  number  of  steps, 
as  well  as  traverse  a  greater  distance,  in  a  given  time.) 

423.  The  ]iropelling  force,  at  whatever  pace  we 
walk,  acts  ou  the  trunk  in  a  direction  more  or  less 
obliquely  forward  and  upward.  In  order  to  under- 
stand bow  a  force  so  applied  can  produce  and  main- 
tain horizontal  progression,  we  must  consider  the  other 
influences  which  act  on  the  body  in  walking,  and 
ascertain  the  ])recise  manner  and  degi-ee  in  wdiich  they 
affect  its  motion. 

421.  Five  influences  act  on  the  body  in  walking,  inde- 
pendently of  tlie  force  of  the  propelling  limb  ;  viz.,  first, 
its  own  previously-acquired  momciilam,  which  would 
keep  it  moving  at  a  uuifonn  rate  in  the  same  direction 
for  ever,  without  further  propulsion,  if  there  were  no 
retarding  or  disturbing  influences  ;  2ndh',  the  force  of 
f/raritatioii,  tending  to  draw  it  vertically  downward  : 
ordly,  the  reaislaiiec  of  the  ailraiiced  liiitl)  during  its 
iirst  or  retarding  period  ;  4thly.  the  resistance  of  the 
«ir;  and,  Sthly,  the  (/lii/ing-fritiivn  of  the  joints,  and 
the  rollinfj-friclioii  of  the  sole  of  the  foot  against  the 
ground.  The  retarding  influence  of  friction  i.s.  in  all 
modes  of  progression,  comparatively  so  insignificant, 
that  it  need  not  be  taken  into  account.  Tlie  resistance 
of  the  air  in  ordinary  walking  requires  a  constant  ex- 
penditure of  force  about  equal  to  that  of  a  pound 
weight,  moving  at  the  rate  of  six  or  seven  feet  per 
secoiul  ;  which,  in  reference  to  the  whole  amount  of 
resistance  overcome  in  walking,  is  also  quite  incon- 
siderable ;  and  may,  therefore,  like  the  friction,  be  for 
the  present^  disregarded.  We  have  here,  therefore, 
only  to  consider  Ihe  ojicration  of  (/cdr////,  o\' momcnlinn, 
and  of  the  retardiiuj  l,rj.    The  ;jraritij  of  the  trunk  is 
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opposed  during  the  period  in  wliich  both  legs  touch  tlie 
ground,  by  their  conjointaction,  the  support  ;iflbrded  by 
the  advanced  limb  being  combined  with  a  retarding  in- 
fluence that  of  the  hinder  limb  with  a  p.-opehing  action 
At  the  beginning  of  this  period  of  tlie  step,  the  pro- 
peUing  force  exerted  is  rather  less  than  the  resistance  • 
so  that  the  body,  at  the  same  time  that  it  is  sup- 
ported, IS  also  retarded  a  little.  At  the  instant  when 
the  leg  reaches  the  vertical  position,  the  body  is  sud- 
p.rted  without   either   acceleration  or  retardation. 

I       A     n?  '^'^  '-action  is  entirely 

changed.     Ihe  hinder  leg  being  now  lifted,  the  body 
i-s  supported  entirely  on  one  leg,   which  stretches 
obliquely  downward  and  backward,  lengthenincr  mean- 
while so  as  to  urge  the  body  in  the  opposite  direction 
At  each  instant  of  this  period  the  force  of  gravity 
and  the  previously  acquired  momentum  of  the  body 
actirig  at  right  angles  to  each  other  (the  former  down- 
ward,  the  latter  forward),  give  the  trunk  a  tendency  to 

,TV'V  f  '^'T"'"  f  ^^P'-^'-'-^'e  influence, 

bu.  in  thac  of  their  diagonal  resultant  ;  represented  by 
a  l,ne  drawn  obliquely  downward  and  forward  f,-n,„ 
the  centre  of  gravity  to  the  ground,  at  an  an^de  vary- 
ing With  the  si,eed  of  progression.*  But  as  the  body 
tiius  tending  at  each  moment  to  move  obliquely  doJ- 
^-rdand  J.nrard  receives  also,  at  each  inoment, 
from  the  prof^diing  leg,  an  impul.se  obliquely  «,,»W 
avdjr,r,r.n,l,  it  will  ob-y  both  these  forces  conjointly 
by  moving  m  the  direction  of  their  diagonal  resultant  - 
that  IS  to  say,  h',raoalolj f,,r.,:aM.  The  propclli,,,; 
acuon,  during  tm.s  period  of  the  step,  meets  with  no 

.™rv,,-  ;        t  ,M/W.,„.,,v.i,l,  v  ;,,  1,  ;,1.„„.  wr, 

fnx  u„.  ;„  wr,;ki„.M,.  ,. ,„.,iiy  h\U  u.  tl,.  -  ,„  ,  i 
;  a.-.-rr:  ,.ly  r-K-.-n-'-l  l.v  a  .,r..\,n,.  \\„.-  ,\ruv:„  .li- -mh  "  1 
ne  (lir.cli„n  rfi<.-i.tioii(.-<l  in  the  t<;il.  '        •'  "' 
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other  resistance  than  that  of  friction,  and  of  tlie  air ; 
and  as  it  greatly  exceeds  tliese,  it  accelerates  the 
iLotiou  of  the  boily,  till  tlie  swinging  leg  is  planted 
forward  ;  when  the  retarding  operation  begins  again, 
and  the  whole  series  of  actions  just  described  is 
repeated.  Thus,  as  the  motion  of  the  body  is  not 
perfectly  horizontal,  so  neitbei-  is  its  rate  strictly 
uniform,  in  walking  ;  it  rises  and  falls  a  little,  and  it 
also  undergoes  alternate  acceleration  and  retardation, 
at  each  step. 

425.  Such  is  tlie  series  of  movements  by  which,  in 
walking,  the  conditions  of  siipporl,  jiropiihiuii,  and 
elasticity,  are  fulfilled.  The  motions  by  which  the 
equi'puisc  of  the  body  is  maintained  are  easily  under- 
stood. As  each  foot  alternately  becomes  the  basis  of 
support,  the  vertical  Une  of  the  centre  of  gravity  must 
be  made  to  fall  within  its  area,  either  by  a  swaying  of 
the  trunk  to  one  side  ;  or  by  a  contrary  inclination  of 
the  foot,  in  the  act  of  stepping,  towards  the  median 
plane  ;  or  by  a  combination  of  both  these  movenienis. 
Skilful  walkers  ado])t  the  last-mentioned  method,  in 
which,  while  the  foot  is  not  moved  inwards  inconve- 
niently on  the  one  hand,  the  lateral  motion  of  the 
trunk  is  not  awkwardly  extensive  on  the  other. 
Sailors,  in  consequence  of  their  habit  of  walking  the 
declc  with  their  legs  separated,  so  as  to  be  prepared 
for  the  tossing  of  the  ship,  learn  to  balance  themselves 
almiist  entirely  by  swaying  the  body  from  side  to  side 
— whence  their  clumsy,  i-ulliiii/  gait. 

4'iO.  The  motions  of  the  arms  in  walking  are  ])cr- 
fectlj-  regular  and  uniform  ;  and  their  purpose  be- 
comes obvious  when  they  are  considered  in  connexion 
with  the  action  of  the  legs.  While  the  right  log 
swings  forward,  the  riglit  arm  is  swung  l>:ick\v;i"il  :\:id 
the  left  forward.  Wliile  llie  lefi  leg  swings  forward, 
ilu3  left  arm  is  swung  baclvward  and  the  right  forw;ird. 
The  cli'oct  of  swinging  tlie  right  leg  forw.-ird  would  be 
to  cause  the  trunk  to  rotate  horizontally  on  tlie  head 
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of  the  femur  of  tlie  supporting  leg,  so  that  the  right 
side  of  the  body  would  advance  beyond  the  left.  By 
swinging  the  right  arm  backward  and  the  left  arm 
forward,  the  trunk  acquires  a  tendency  to  rotate  on 
the  pkiiited  leg  in  exactly  the  opposite  direction.  This 
tendency  neutralizes  the  other  ;  and  the  result  is,  that 
both  sides  of  the  trunk  advance  together,  when  walking 
13  skilfully  performed,  at  an  equal  rate  ;  neither  side 
passing  forward,  at  any  time,  beyond  the  other. 

i'27.  Since,  in  walking,  one  leg. is  always  set  down 
before  the  other  is  taken  up,  the  length  of  our  steps 
m  this  mode  of  progression  has  a  natural  fixed  limit, 
determined  by  the  span  of  the  legs.    The  object  of 
runnmrj,  which  we  may  next  proceed  to  consider,  is  to 
enable  us  to  traverse  at  each  step  a  space  not  thus 
limited  by  the  span  of  the  leg,s,  but  depending  only,  as 
to  Its  extent,  on  the  degree  of  propelling  force  whicli 
the  hnibs  are  aljle  to  exert.    This  object  is  attained  by 
ginng  the  body  a  projectile  motion  for  a  certain  part 
of  each  step  ;  during  which  period  both  legs  are  sus- 
pended freely  on  the  trunk,  and  accompany  it  in  its 
flight  through  the  air.    The  length  of  tlie  running- 
step  exceeris  that  of  the  walking-step  by  the  horizontal 
dwtancft  through  wliich  the  body  is  thus  projected 
during  the  period  in  which  neitlier  leg  touclies  the 
.ground.    This  di.stance  ditfer.'i  according  to  the  speed 
witn  which  we  run.    Our  steps,  in  running,  are  on  an 
average  doulJe  as  long  as  in  walking,  and  they  are  also 
more  rapidly  executed,  in  the  proportion  of  three  to 
two;  HO  that,  in  a  given  time,  one  may  run  about  tliroo 
times  a.s  far  a.s  one  can  walk,    'i'he  exertion  required 
to  maintain  this  a)K-orl  is,  of  course,  directly  as  the 
resi.stance  U,  be  overcome  ;  and  this  depen<ls  more  on 
the  air,  an.l  less  on  the  retarding  action  of  the  ad- 
vaneerl  leg,  than  in  walking.    At  the  fastest  p:i(:e  that 
3,  good  runner  can  ke';p  up  for  any  length  of  time, 
the  workir.g  force  constantly  expended  in  overconiing 
the  resisUnce  of  the  air  is  equal  to  about  four  pounds'^ 
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moving  at  the  r.ite  of  twenty  feet  per  second  ;  a  con- 
siderable exertion  even  for  a  robust  man.  And  as  tliis 
resistance  varies  nearly  as  the  cnbe  of  the  velocity,*  it  is 
easy  to  understand  why  swift  running  is  so  laborious  ; 
and  why  a  small  acceleration,  when  a  rapid  pace  has 
already  been  attained,  adds  to  our  fatigue  in  a  degree 
apparently  so  disproportionate  to  the  slight  increase 
of  speed.  Hence  quick  running  is  an  advantageous 
mode  of  progression,  only  when  the  distance  to  be 
traversed  is  small,  and  the  time  to  be  occupied  in  the 
transit  short.  ^Vhen  the  time  and  the  distance  are 
both  lengthened,  we  find  our  advantage  in  walking. 

428.  Weber  has  entered  into  a  very  elaborate  "cal- 
culation of  the  motion  of  the  swinging  leg,  in  walking 
and  running,  founded  on  the  hypothesis  that  the  leg 
swings  entirely  by  its  own  weight,  without  assistance 
from  the  nmscles,  and  that  its  motion  is  consequently 
governed  by  the  general  laws  of  oscillating  bodies.  I 
have  not  as  yet  had  any  opportunity  of  "testing  this 
theory  e.\-pei-imentally  ;  but  1  am  rather  disposed  to 
doubt  the  assertion,  that  the  muscles  do  not  contribute 
in  any  degree  to  swing  the  leg  forward  in  natural 
progression.  However,  according  to  Weber's  sup-' 
position,  the  leg  oscillates  in  the"  same  time  in  all 
paces,  from  the  slowest  walking  to  the  fastest  running  ; 
and  the  duration  of  a  step  is  greater  or  less,  as  the 
swinging  of  the  leg  is  interru|jted,  by  setting  foot  to 
ground,  when  it  has  traversed  a  greater  or  less  pro- 
portion of  its  arc.    Thus,  in  the  stoi  •juing-pace,  the 

*  Till'  niiKiiml  (il'atiiiosjilu'rir  lTsist;mrp  (k'lu'ilils  Hiii'llv  on  llie 
iim,„t,/i,  1)1  ;,„■  ,|iH|)l;u-(.,l  in  :!  -ivcii  lime,  ami  llie  >;,le  at  wliicli  ils 
]j;u-|irlrs  iirc  iiiiivcd  ;  wliieli  (iiiiMUilv,  an. I  niU'  (irnuilion,  Iji.IIi  in- 
crcasinir  ilirccll.v  as  llic  \  e\imt\ of  t]w  pniji-clilo.  wo\il.l  irako  llio 
ri'sislalhx'  varv  as  llu'  .v,/««n-  ..rilio  volocilv.  liiil  111,'  n<sislam-0 
IS  lurtlKT  nicri'iisc'il  by  111,' o.iKii'iisalicin  n't  llu'  lluiil  in  Ihmt  of 
lilt'  muviiif;  hm\\.  In  llu'  parlial  vaniiiiii  rnrnii'il  lu'llillil  il.  !uul  by 
scvcral^  iiHicr  cirruiiislaiH'i's,  wbi.-b,  added  In  Ibr  IbrnuT,  iiiako 
I  K'  I't'sisl.'nR.,'  vary  lu'ai  ly  as  I  he  cuOc  ot  (he  volocitv,  according  to 
the  .slatemcnt  ni  Ihe  IcxI. 
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limb  ii^lanteJ  as  soon  as  it  has  swung  through  half 
its  arc,  and  arrived  vertically  uuder  tlie  trunk  : — in 
walking,  as  each  step  occupies  more  time,  so  the 
swinging  leg  describes  more  than  half  its  arc,  and 
passes  beyond  the  vertical  position  before  it  is  planted  ; 
and  this  so  much  the  more  as  tlie  pace  is  slower,  and 
the  duration  of  each  step  consequently  longer.  In 
the  quickest  running,  each  leg  must,  as  in  the  storming- 
pace,  perform  at  least  half  an  oscillation  (so  as  to  liang 
vertically  beneath  the  trunk)  before  it  can  be  planted  ; 
but  the  steps,  in  running,  can  nevertlieless  follow 
each  other  more  rapidly  tlian  in  the  stornung-pace  ; 
beca'xse,  as  both  legs  are  suspended  in  the  air  at  once, 
during  part  of  each  step,  thej'  swing  forward  siiaulta- 
nto'i.;! ;i  through  a  portion  of  their  resiiective  arcs,  and, 
by  this  saving  of  time,  can  lie  planted  in  quicker 
succession  than  when  they  are  swinging  separately, 
one  after  the  other. 

4 -'J.  This  account  of  walking  and  running  is  so  far 
calculated  to  elucidate,  in  their  more  important  parti- 
cular-:, tlie  four  iinrniii'/ual  modes  of  progression,  that 
it  will  not  bo  necessary  to  dwell  on  these  latter  at  any 
great  lengtij. 

i'-'j'l.  In  yiii'Ji'iiiij,  tliC  body  is  jirojected  into  tlie  air 
by  a  aimuliane^jus  extension  of  both  legs,  perfo?-med 
witri  reniarkaide  ra|<idity  and  f(;rcc.  in  junqiing,  for- 
ward, backward,  or  to  either  side,  the  body  describes 
in  its  fli;jijt  a  parabolic  curve  ;  in  jumping  ujiward,  it 
moves  in  a  rigiil  line  ;  in  all  cases  it  obeys  the  ordi- 
nary laws  of  projectiles.  'J'hus,  for  example,  the 
y-AvA  of  its  fall  is  nearly  equal  to  that  of  its  ascent  ; 
and  its  rat';  of  motion,  at  each  poiiit  nf  its  di'scent,  is 
exactly  erpjal  to  its  i-ate  of  motiorj  at  the  corre- 
B[)Onding  [joint  of  its  ascTit.  Jf  the  act  nf  sprinL;ing 
forv/ard  l»e  preceded  liy  a  nuj,  the  Ijudy  aci[uires  an 
impetus,  which  cncurs  with  ih';  prupelliiii,'  action  of 
the  limbs,  and  increa-es  the  horizontal  i:xtenl  of  the 
leap.     In  like  ma.fmer,  by  swinging  the  arms,  at  thu 
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inoment  of  springing,  in  the  direction  in  which  the 
body  IS  projected,  their  inertia  is  made  to  aid,  Tnstead 
of  impeding,  its  flight  tlirough  the  air. 
^  in.  The  progression  of  the  body  tlirough  the  water 
in  swiiimui;/,  depends  on  the  principle  tliat  action  and 
reaction  are  equal  and  contrary.   The  acHon,  in  swim- 
ming, consists  in  displacing  a  considerable  quantity  of 
water,  and  urging  it  backward,  by  certain  movements 
of  the  hands  and  feet.    By  the  necessary  reaction  of 
the  water  on  the  body,  tliis  latter  is  disjilaced  and 
urged  forw.ard  with  a  momentum  precisely  equivalent 
to  that  ot  the  water  moved  in  the  opposite  direction, 
bonie  .swimmers  render  the  body  specificaUy  licrhter 
than  the  water,   by  keeping  the  chest  more  than 
u.sually  lull  of  air,  so  that  no  muscular  power  is 
required  to  keep  them  from  sinking.    More  usually 
however,  it  is  necessary  to  urge  the  water  somewhat 
downward  as  well  as  backward,  with  the  hands  and 
leet,  in  order  to  keep  the  breathing  apertui-es  free 
above  the  surface  of  the  fluid.    Swimming  is  not  sus- 
ceptible of  so  much  diversity  in  point  of  speed  as 
progression  on  dry  hmd  through  the  air,  on  account  of 
the  greater  resistance  opposed  by  the  water  to  the 
motion  of  the  body.    This  re..i.stance  (varying,  like 
that  of  an-   nearly  as  the  cube  of  the  velocitj^  soon 
renders  it  impossible  for  the  swimmer  to  accelerate  his 
motion  without  an  additional  .amount  of  e.xertion,  too 
latiguing,  and  too  disin-oportionate  to  the  small  .ad- 
vantage gained,  to  be  long  or  usefully  continued.  In 
all  modes  of  ju-ogression,  indeed,  whether  through 

.  bmf'.W  :i"''  velocity, 
a  .  pted  0  the  powers  of  the  body  and  easily  attainable, 
but  which  caunot  be  much  surp.assed  without  excessive 
exuUon.  T  his  .leiiends  on  the  resistance  of  the  medium 
inc  easing  so  much  more  ra,pidly  than  the  speed  of  the 
body  which  moves  through  it  ;  and  it  account,s  for  the 
ua,  that  the  dillerence  in  the  speed  of  runners,  swim- 
mers, &c.,  is  so  much  less  th.an  the  dilierence  iu  their 
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strength  would  at  first  sight  lead  us  to  expect.  In 
reality,  to  outstrip  a  swift  runner,  though  but  by  a 
little,  requires  a  very  considerable  superiority  of 
strength. 

432.  The  stature,  weight,  and  proportions,  of  the 
skeleton  vary  much  in  different  individuals  and  races 
of  men,  as  well  as  in  the  opposite  sexes,  and  at  dif- 
ferent peril  ds  of  life.  Many  of  these  diversities  have 
been  noticed  incidentally  in  the  preceding  chapters. 
Thus,  we  have  had  occasion  to  refer  to  the  remarkable 
weight  and  density  of  the  bones  in  the  negro  as  com- 
pared with  the  European  skeleton  ;  to  the  superior  di- 
mensions of  the  feniale  jielvis  as  contrasted  with  that  of 
the  male  ;  to  the  disproportionate  size  of  the  head  in 
the  child  as  compared  to  the  adult;  and  to  the  infe- 
rior relative  caf.acity  of  the  anterior  segment  of  the 
cranium  in  several  barbarian  tribes,  as  compared  to 
more  civilized  races  of  men. 

The  average  stature  of  the  adult  male  human  ske- 
let..n  itaking  into  consideration  the  shorter  as  well  as 
the  taller  varieties  of  the  species)  is  five  feet  six  inches. 
This  is  increased,  in  the  living  subject,  by  the  muscles 
and  int/.-gumentH,  to  about  five  feet  seven  inches.  Va- 
riati'^ns  in  height  of  more  than  nine  or  ten  inches 
above  or  below  this  mediuni  standard  are  anomalous  ; 
that  is  to  say,  at  four  feet  nine  inches  a  man's  stature 
rnay  b«;  considered  dwaifish,  while  at  six  feet  five 
inches  he  becomes  a  giant.  Bourgeiy  cites,  as  e.x- 
trerne  instances  of  dwarfi.sli  and  giant  stature,  a  Congo 
negro,  nine  feet  liigh,  seen  by  Van<lcrbroi;ck  ;  and^'a 
dwarf,  aged  thirty- seven  years,  sixteen  inches  high, 
mentioned  by  JJirch.  The  avenig<;  Ijeight  of  tlie  adult 
P.!iropeaii  male  skeleton  do  which,  irj  this  work,  our 
atterition  has  been  iirinci[j;dly  directed)  is  five  feeteight 
inches,  or,  with  the  integoinentH,  five  feet  n\iu:  incl7es. 
In  a  man  of  tins  stature  the  total  heiglit  of  the  body  is 
ei'.'ht  times  that  r,f  the  head.  In  .-dl  vari-.-tifrs  of  the 
species,  whether  tali  or  short,  barb;irous  or  civilized, 
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the  height  of  the  female  is,  on  an  average,  inferior  by 
about  1-llth  to  that  of  the  male.  Varieties  of  height 
usually  depend  in  a  greater  degree  on  the  limbs  than 
on  the  trunk  ;  for  which  reason  it  is  that  tall  and  short 
persons,  when  sitting'-,  often  appear  of  nearly  equal 
height.  Vitruvius  mentions  some  curious  facts  with 
reference  to  the  proportions  of  the  human  body.  If 
the  body  be  laid  on  a  flat  surfiice,  with  the  legs  ex- 
tended,  as  in  the  erect  posture,  and  the  arms  stretched 
out  at  right  angles  on  either  side  ;  and  if  then  a  paral- 
lelogram be  formed,  by  drawing  two  lines  parallel  to 
the  median  plane,  one  on  each  side,  touching  the  tips 
of  the  fingers,  and  meeting  tliese  at  right  angles  Ijy 
two  transverse  hues,  one  hi  contact  with  the  crown  of 
tlie  head,  the  other  with  the  soles  of  the  feet  ;  this 
paraUelogram,  thus  exactly  including  the  body,  will, 
in  a  well-proportioned  individual,  be  found  to  be  a 
perfect  square.  If  the  arms  be  now  raised  till  the  ti\)s 
of  the  fingers  are  in  a  line  with  the  top  of  the  head, 
and  if  the  legs  be  separated  till  they  would  form,  with 
a  line  joining  the  feet,  an  equilateral  triangle  ;  then, 
around  the  navel  as  a  centre,  a  circle  may  be  described, 
which  shall  touch  the  tips  of  the  fingers  above  and  the 
soles  of  the  feet  below,  tlius  including  the  body  ex- 
actly within  its  circumference.  Mr.  Josejjh  Boiiomi, 
sculptor,  in  conjunction  witli  myself,  tried  the  truth  of 
these  rules  on  two  individuals  of  ordinary  proportions, 
and  we  found  them  verified  with  surpri.sing  accuracy. 
It  is  difficult  to  believe  tiiat  these  constant  simple 
relations  of  the  liuman  figure  to  tlie  square,  and  to  the 
circle,  can  be  accidental ;  on  the  other  hand,  we  have 
no  grounds  ibr  .asserting  positively  tliat  other  propor- 
tions woulil  not  answer  the  purpo.se  equally  well  ;  nor 
are  we  aware  of  any  particular  inconvenience  occa- 
sioned l)y  small  deviations  from  the  ascertained  law. 

'13y.  The  analogies  of  form,  nuiiilier,  and  connec- 
tion, traceable  in  the  several  bones  and  regions  of  the 
skeleton,  constitute  a  subject  of  the  highest  philoso- 
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pliical  iiiterest,  whicli  has  given  vi^e  of  late  years  to 
keen  controversy  between  naturalists  of  distinguished 
auilicy  ;  so  that  it  remains  up  to  tlie  present  day  au 
undecided  question  in  physiology.  According  to  Cams, 
and  the  transcendental  auatomists,  there  ar'e  two  sim- 
ple modes  of  development,  and  two  simple  jjrimary 
forms  (the  diconic  and  the  spherical),  whicli  are  re- 
peated throughout  the  skeleton,  and  which,  with  par- 
ticular modifications  (depending  on  certain  laws  of 
antii/jonlsiii,  and  polar  crolutiun),  give  rise  to  all  the 
diversified  forms  actually  presented  by  the  bones. 
These  views  are  opposed  by  Cuvier  and  his  school, 
wlio,  in  accordance  with  tiie  simple  theory  of  the  Con- 
ditions of  existence,  seek  only,  in  studying  the  pheno- 
mena of  organized  Ijeings,  to  trace  in  each  instance  the 
relations  which  subsist  between  the  form  and  struc- 
ture of  organs  on  one  hand,  and  their  functions  on  tlie 
oth';r,  or  (a,s  Elaiuville  has  expressed  it)  lietween  the 
s'n.'ic  and  ihinarnic  conditions  of  life.  To  discover 
these  relations,  and  this  constant  mutual  inter-depen- 
d'.-nce,  and  to  reduce  tliem  Ijy  degrees  to  their  simplest 
and  most  compreiisnsive  terms,  so  as  to  arrive  at  laws 
of  tlie  utmost  possible  scope  and  generality,  i.s,  accord- 
ing' to  these  philosophers,  the  proper  end  of  physio- 
lo.'v;  an  end  not  promoted  (as  tliey  say)  by  fanciful 
theories  of  development,  or  speculations  on  the  ana- 
\'>'^<>u-i  w_;ometric  construction  and  essential  siuii- 
iarity  of  organs  evidently  diverse,  as  well  in  point  of 
nu.'nljer  and  coijnection,  as  in  shajie.  Tliu  necessary 
length  of  such  a  rliscussioii  precludes  its  admission 
itito  this  work,  winch  has  indeed  alreaily  extended 
i'.-";lf  fir  beyond  tlie  limits  originally  prop(;s(:d.  \V'e 
shall  here,  therefore,  confine  our  attention  to  tlioso 
rfiore  obvious  analogies  b';tw<  en  the  upjier  and  lower 
extremity,  and  between  the  bones  of  the  cranium  and 
of  tlie  vertebral  cohiniii,  which  are  now  universally 
afhnitted  by  pliysiolrigists  ;  ob.serving  only  witli  refe- 
rence to  the  tv/o  theories  in  question,  that  eacii  a[i]iearH 
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to  possess  a  philosophical  value  peculiar  to  itself,  and 
adapted  to  corresponding  necessities  of  the  science; 
while,  on  the  other  hand,  tlieir  essential  principles  are 
in  fact  less  contradictory  than  they  at  &-st  sioht 
appear.  ° 

434.  In  order  to  conceive  the  cranium  as  a  pro- 
longation of  the  spine,  and  to  trace  in  its  bones  tlie 
essential  elements  of  vertebrre,  it  must  be  borne  in 
mind  that  each  vertebra  consists  of  a  body  and  an 
arch,  the  former  being  part  of  a  column  of  sujiport,  tlie 
latter  of  a  canal  or  tube  for  the  reception  of  a  nervous 
cord.     The  relative  development  of  these  two  parts 
vanes  in  particular  vertebr;e,  according  as  the  column 
is  required  to  be  stronger,  or  the  cavity  more  capa- 
cious.   In  the  sacrum,  wliicli  serves  as  a  foundation 
for  the  spine,  the  supporting  column  is  required  to  be 
massive  and  strong  ;  but,  as  the  contained  parts  are 
here  at  a  low  jjoint  of  development,  the  proteetinn- 
cavity  becomes  a  feature  of  less  imiiortance.  Here 
accordingly  the  bodic-a  of  the  vertel)ne  form  a  larce 
consolidated  mass,  while  the  arches  iire  small,  and,  in 
the  lower  .sacral  vertebne,  even  altogether  deficient. 
In  the  cranium  a  contrary  development  takes  piac^. 
Ihe  contained  nervous  column,  swelling  out  at  its 
upper  extremity  to  form  the  cerebrum  and  cerebellum, 
requires,  for  its  reception,  that  the  arches  of  the  con- 
taining vortebne  should  here  be  remarkably  broad  and 
capacious  ;  while,  on  the  other  hand,  their  bodies  are  re- 
duced to  mere  vestiges,  either  in  accordance  with  the 
law  o   antagonism  (as  the  transcendental  idiilosophers 
would  say),  or  simply  because  a  column  of  siqipoi  t  is 
here  not  wanted  (as  the  opposite  school  would  affirm). 

iio.  Bearing  these  facts  in  mind,  we  may  trace  in 
tlie  cranium  three  separate  zones,  each  presenting, 
more  or  less  distinctly,  the  princii.al  elements  of\ 
vertebra.  The  first  of  these  cranial  vertebra;  is  the 
occipital  bone  ;  the  second  is  formed  above  by  the 
parietal  bones,  below  by  the  greater  wings  of  tlie  sphe- 
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nriid  bone,  and  by  the  larger  portion  of  its  body ;  the 
third  IS  composed  of  tlie  ethmoid  and  frontal  bones, 
t -.jrether  with  the  lesser  wings  of  the  sphenoid  and  that 
{';iri  of  its  body  by  which  they  are  supported.  The 
tviiiporal  bones  are  said,  liy  some  anatomists,  to  be- 
I'jiig  to  the- second  or  middle  cranial  vertebi-a :  by 
others  they  are  regarded  as  parts  of  a  separate,  im- 
periect  veitel^ra,  possessing  rudiments  of  lamime  in 
t.ie  wormian  bones  which  intervene  frequently  be- 
tween the  parietal  and  occipital  bones  (and  which,  in 
many  instances,  attain  a  considerable  size,  ride  par. 

\\  e  shall  not,  however,  in  tliis  place  discuss  the 
dMubtful  or  disputed  analogies  of  the  anterior  and 
nuddle  zones  of  the  cranium,  but  shall  confine  our  at- 
tention to  the  occipital  bone,  referring  the  reader  to 
the  writings  of  Professor  Owen  on  transcendental  ana- 
tomy for  fuller  information. 

i-^h.  In  the  occipital  vertebra  of  the  cranium,  the 
i^u,i'n-  /,roce.<.i  repre.sents  the  bod>/,  and  the  broad 
h ',"{',,■  phje  of  the  bone  forms  an  expanded  and  cajia- 
cious  arr/,;  while  tlie  fommm  maf/iuim,  included  be- 
tween these  part.s,  is  evidently  analogous  to  the  vcrle- 
hr<,l  koU..  Agam,  the  or.ciiutal  comhilts  are  true  ia- 
}^r,or  anisv.hi.r  proces3e.s,  and  tlie  jngtdar  proanws 
Ki-^y  oe  regarded,  I  think,  as  vestiges  of  the  sapcrlor 
u,i,r„h,r  j,n,r,_>.^,,.  T(„.  tra;wcr«c.  ;r-rorc.«rs  are  re- 
pr.-.-nt.;d  by  tl,e  rough  [iortions  of  bone  which  lie  to 
the  outer  side  of  the  condyles,  and  give  attachment  to 
tn-:  lateral  recti  musclen  ;  while  tlie  cxhynir  occij.itaL 
r.rui  ;,nd  ''('.c/v,.^,/,/ con.Htilule  a  rudimentary  lipnwm 

The  -fludent,  in  examining  the  forms  r,f  Uio 
t."ne.s,  must  h;tve  already  been  struck  with  the  ai,;do- 
gi';s,  which  assimilate  the  shouMer  to  tin-  privis  llic 
iil.t.er  arm  to  the  thigh,  the  fore;,rm  to  the  leg,  .Liid  the 
tiiree  r-.gy.n^  of  the  h;ui'l,  re.Hp.-eli vely,  1.,  tlie  corn- 
«[.or,  in,;,  divisions  r,f  the  f.,ot.  The  tWt.  ili;i,c  portion 
of  Ine  OS  ini,or„|,„aum  cor.'c.^ponds,  both  in  form  and 
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position,  to  the  ala  of  the  scapuhi,  and  its  iiitenial  and 
external  foss;s  represent  the  dorsal  and  ventral  depi-es- 
sions  of  the  nhuuider-blade.    The  acetabulum  answers 
to  the  glenoid  cavity,  and  tlie  ischium  to  the  coracoid 
process  :  while  the  pubes,  stretching  horizontal!}'  in- 
ward, is  recognised  as  the  analogue  of  the  clavicle. 
The  head  and  neck  of  the  humerus  answer  to  those  of 
the  femur  ;  and  the  larger  and  smaller  tuberosities  of 
the  former  bone  correspond  to  the  larger  and  smaller 
trochanters  of  the  latter.    The  lower  extremity  of  both 
bones  presents  a  trochlear  surface  with  lateral  tuber- 
cles for  muscular  and  ligamentous  insertion  ;  while 
the  patella  of  the  knee-joint  and  the  olecranon  process 
of  the  elVjow  are,  in  general  respects,  strikingly  analo- 
gous.   Thus,  each  is  developed  by  a  separate  point  of 
ossification,  and  presents  the  structure  conjmon  to 
short  bones ;   each  gives  attachment  and  improved 
leverage  to  a  mass  of  extensors  ;  and  each  protects  a 
joint,  which  would  otherwise  be  exposed  during  flexion. 
\\  hen  the  olecranon  remains  separate  from  the  ulna, 
and  forms  an  independent  short  bone  (as  in  an  instance 
recorded  by  Kosenmiiller),  this  analogy  is  rendered 
complete.   The  analogies  between  the  forearm  and  the 
leg  are,  in  several  respects,  more  uncertain* than  those 
between  the  upper  arm  and  thigh.   The  leg  is,  indeed, 
like  the  forearm,  composed  of  two  parallel  [nisniatio 
bones,   articulated   together  above  and  below,  and 
having  their  shafts   connected    by  an  interosseous 
membrane.    But,  with  res]icct  to  the  precise  analo- 
gies of  these  two  bones,  different  ojiinions  are  enter- 
tained by  anatomists,  the  tibia  being  compared  by 
some  to  the  ulna,  and  by  otlicrs  to  the  radiu.s.    At  its 
npper  extremity  the  tibi;i  cert.ainly  resembles  the  ulna  ; 
because  it  is  in  a  line  with  the  inner  side  <if  the  bone 
above,  and  because  moi-eover   it  possesses,   in  the 
]iatelhi,  an  a]ipendage  analogous  to  tlie  olecranon. 
At  its  lower  extremity,  on  the  contrary,  tlie  tibia 
resembles  the  radius,  hrst,  because  it  contributes  more 
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than  the  fibula  to  the  ankle-joint,  as  the  radius  conti'i- 
hutes  more  than  the  iihia  to  the  wrist ;  secoudlj',  and 
chiefly,  because  it  is  in  a  line  with  the  great  toe,  as 
tlie  radius  is  with  the  thumb.  Here,  therefore,  it 
must  be  admitted  that  the  analogy  of  the  two  lijubs  is 
somewhat  obscure.  It  is,  however,  impossible  to  dis- 
pute the  resemblance  between  the  malleoli  of  the  ankle- 
joint  and  the  styloid  processes  of  the  wrist ;  between 
the  cuboid  bones  of  the  tai-sus  and  those  of  the  caqius  ; 
between  the  cylindrical  bones  of  the  metatarsus  and 
tl.ose  of  tlie  metacarpus  ;  and,  finally,  between  the 
p  halanges  of  the  fingers  and  toes. 

If  these  sti-ong  analogies  between  the  npi.er 
arid  lower  extremities  compel  us  to  admit  that  they 
a.  e  fonned  in  a  common  type,  their  numerous  and  ini- 
p  'riant  differences  are,  on  the  other  hand,  sufficient 
to  f.rove  that  that  type  has  undergone  considerable 
modifications,^  to  adapt  it  in  each  case  to  particnhir 
functions.  This  is  a  jjoint  on  which  we  have  already 
had  occasion  to  dwell  cilKJ)  ;  and  we  need  here,  there- 
fore, only  rcniind  the  student  (by  way  of  recai)itula- 
tion. )  that  tiie  bones  of  the  arm,  in  which  fi'eedom, 
swifrne-:-:,  and  delicacy  of  motion,  are  the  principal 
r"iiii-:ires,  present  slender  shafts,  shallow  ai  tieulations, 
l''''''-''---:'-^  for  the  attachn.ent  of  muscles  : 
v.'r::le,  in  tlie  l-/,  which  is  dcsign.;d  to  sustain  a  lic-ivy 
p-'j  -Of,  ar.'l  to  j.erform  motions  of  liniiteil  range, 
;:n'i  rath'-r  foicihie  than  rajml,  we  find  more  massTve 
aid  h'.-tvier  columns,  lon-er  |iiocesses  ol'  l(fvi,r;:gc, 
ar:d,  of  ti;e  joints,  some  entirely  done-  auay  with, 
otners  l,iit  siit.djtly  moveable,  ajiil  r'  iiiaiiidi  r  ren- 

d'-r.-.d  more  secure  by  increase;  of  dipih,  or  (;.\p:insi(.n 
of  Surface. 
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